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. 3ntrobuctory : . 




Hl'XE are so many Spray Pumps oh the market that it is a little 
confusing to those who are unacquainted with the different makes 
qf pumps, or who have never sprayed their trees, to determine 
JUST WHAT KIND of pump they need or. WHICH make of 
Ijump IS BEST. It is to such that these tew lines are addressed. 

We will state the ease clearly and leave YOU to decide whether to buy a 
"cat in a bag," or buy of firms whoi give an ABSOLUTE GUARANTEE that 
in case the Spray Pump purchased is not PERFECTLY SATISFACTORY IN 
ALL RESPECTiS, it, may be retiimed and your money refunded. It is but 
natural that those who intend purchasing a Spray Pump should wish to buy 
the BEST PUMP on ihe ?tiarket for the LEAST MONEY, and in otier to sat- 
isfy themselves on this point, many will send for catalogues and circulars of the 
different manufacturers gf Spray, Pumps, each of whom will claim that they 
make the best. Some of these agents or manufacturers will list ten to tvireatj 
different styles of lever pumps to choose from. Noiw these .pumps are all used 
for the same purpose, that is, spraying fruit trees and vipeS, and some ONE 
of these ten to. twenty different styles IS BEST OF THAT PARTICULAR 
MANUFACTURER'S MAKE, but YOU are left IN THE DARK as to WHICH 
STYLE this is. Now our argument is this way: Why list any but the ONE 
BEST STYLE OF PUMP for this work and save buyer the trouble of choosing 
from a half dozen different styles, with chances "two to one " that he DOES NOT 
GET what he wants. \ 

We are in a position to KNOW that many Of the lever pumps being sold for 
' spraying purposes lack nearly every qualification of a, good Spray Pump. That 
is,. they are made with iron cylinders instead of brass, and the chemicals used 
in spraying will soon eat the iron cylinder and make it worthless. Many of them 
have no automatic mixer or agitator. Many of them are complicated and incase 
you wish to put in a new valve, you would have to get an expert to do the 
work. Others put in THIN SHEET BRASS lining, instead of MANDREL 
DRAWN, OR SEAMLESS BRASS TUBING. Uthers are using cheap iron 
check valves and valve seats, which soon rust or corrode and beicome worthless. 
These cheap pumps, and many of the higher priced ones, do not have expansion . 
valves. ' 

Now ALL of these things are ABSOLUTELY NECESSARY in a good Spray 
Pump and NO ONE should buy a Spray Pump that is lacking in any of these 
important particulars. j 



RellaWe msectlcIilBS, Fungicides, Etc. 



TO OUR PATRONS : 

In order to get the best results from spraying, it is necessary that you have 
ABSOLUTELY RELIABLE articles in the shape of insecticides and fungicides, for combat- 
ing fungus diseases and insect ravages on fruit trees, vines and their fruits, and 
farm crops. We have had a large and constantly growing demand for reliable 
spraying mixtures in handy shapes for immediate use, to be used in connection 
with our spraying outfits. To meet this demand, and to accommodate our customers, 
we have had made, by a firm of leading agricultural chemists, the list of articles 
given below. The formula for each has been practically tested for the past three 
seasons, and we guarantee that the different preparations will do all we claim for 
them. At the prices quoted, they do not cost you much more than the home-made 
article, and you have the satisfaction of knowing that you are using standard goods. 
Our agents should recommend and use these articles in connection with the sale of 
our pump. By using them parties are assured of success, and the consequence will 
be a much larger sale for pumps the coming season. Full directions on each package. 

LEWIS'S KILLINE POWDER. 

25-pound boxes, 6 cents per pound. $1.50 per box. 

For Potato Blight, Potato Rot, Grape Vine Flea Beetle, Potato Bugs, Pear and 
Cherry Slugs, Codling IVIoths, Curculio and Strawberry Crown Borers. Can be used 
either dry or in solution. 

LEWIS'S AMMONIACAL SOLUTION CARBONATE COPPER. 

i-gallon cans (makes 100 gallons wash), $1.50 per can. 

For Black Rot, Downy Mildew and Anthracnose of the Grape, Pear-Leaf Blight, 
Pear Scab, Apple Scab, Powdery Mildew, Celery Carnation ancl Violet Rusl. 

LEWIS'S BORDEAUX MIXTURE. 

20-pounQ packages (50 gallons wash), $1.00 per package. 

For Bl''ck Rot, Downy Mildew and Anthracnose of the Grape, Potato Blight, 
Potato Rot, Leaf Blight of Cherry, Pear and Quince, and other Fungus diseases. 

LEWIS'S KEROSENE EMULSION. 

5-gallon buckets (makes 75 gallons wash), $1.25 per bucket. 

For Plant Lice of any kind, Cabbage Worms, Scale Insects on Apple, Pear, 
Orange, Lemon and other Trees, Horn Flies. 

LEWIS'S HOP AND APHIS MIXTURE. 

l-gallon cans (100 gallons wash), $1.50 per can. 

This is a Concentrated Fluid Extract Quassia, held in suspension by Whale-Oil 
Soap. A cheap and reliable non-poisonous Insecticide for Hop Lice, Aphis and all 
Scale Insects. Nothing better for Rose Bushes and House Plants. 

LEWIS'S CARBOLIZED SOAP. 

i-gallon cans (makes 12 gallons paint), Si-oo per can. 

For Peach, Apple and other Tree-borers; also for washing trees to prevent at- 
tacks of animals or vermin. 

LEWIS'S SULPHO-STEATITE POWDER. 

25-pound boxes (used as a dust), 8" cents per lb. 

For Lettuce Mildew, Powdery and Downy Mildew of the Grape, Rose Mildew 
and other Fungus diseases affecting plants under glass. 

HEMMINCWAY'S LONDON PURPLE. 

One, two and five-lb. boxes, neatly labelled, with full directions, 15 cents per lb. 

For the Potato Bug, Curculio, Codling Moth, Canker Worm, Pear Slug, Cab- 
bage Worm, Cut Worm, and all Leaf-Eating Caterpillars, etc., etc. Full directions 
on each package. 

We ask for your hearty co-operation in introducing the above-named goods in 
your immediate vicinity. Remember, they are fully guaranteed. 
Respectfully yours, 

P. C. LEWIS MFG. CO., 

LIBERAL DISCOUNT TO AGENTS. CATSKILL, N. Y. 




Cornell University 
Library 



The original of this book is in 
the Cornell University Library. 

There are no known copyright restrictions in 
the United States on the use of the text. 



http://www.archive.org/details/cu31924085807323 



How to Spray. 




(HERE parties have any considerable amount of spraying to do, 
it will pay to fit up especially for it. This can be easily and 
quickly done and at a light expense. First, get a tight barrel 
and fit your pump to it ; put the barrel and one or two extra 
casks of water on your wagon, and mix your spraying solution 
according to instructions in our liand boolc sent with each pump. You should 
have a driver, (a boy will do), and when ready, drive along on one side of a row 
of trees, and back on the other. If^the trees are small and you drive slowly, you 
can spray your trees as fast as the horses will walk. You should turn the spray 
upon the near side of the tree as you approach it. First, spray the top of the tree 
(it a tall one), then move the spray slowly up and down the side of the tree toucliing 
every portion. If the tree is large it will be necessary to stop as there is no 
spraying machine made that will thoroughly spray a large tree without stopping. 
Do not use solutions stronger than recommended. Some work on the 
principle that "if a little is good, a good deal is better." This theory will not work 
in spraying trees, as, if you use too strong a solution, it will in many cases burn the 
leaves. 

One great mistake in spraying is in not commencing in time. For fungi, 
scab, bud moth, etc, you should give your apple, pear, peach, cherry trees, etc., a spray- 
ing before the buds start. See spraying calendar on pages 38 and 30. Another mis- 
take is in not doing the work thoroughly. Spraying is work.that can be easily and 
quickly done and it should not be slighted. Another source of failure is in not using 
proper mixtures, or in using th*im too strong or not strong enough. Solutions 
prepared according to the recipes on page 40 or in our hand book are right. 

WHEN TO SPRAY. 

You will find a Spray Calendar on pages 38 and 39, which tells you JUST 
WHEN to spray trees and plants of different kinds. Recipes or formulas most 
used in spraying will be found on page 40. 

A 64-PAQE HAND-BOOK QIVEN TO EACH PURCHASER OF A 

SPRAY PUMP. 

"We send a 64-page hand book called " Our Insect Foes and How to Destroy 
Them," <vith each spray pump. This book is full of valuable information. It not 
only gives formulas for making all kinds of insecticides but gives you a history of a 
large number of insects, and cuts showing the insect at work, so that a farmer 
can decide at once just what insect he is combating and the best means of doing so. 
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A Word of Advice. 




' N purchasing a Spray Pump, satisfy yourself on two points : 

FIRST : That the pump you are about to buy is a thoroughly- 
first-class article. On this point there can be no safer rule than 
to accept theopinions^of the leading Horticulturists and Entomol- 
ogists of the United States, who have used the different makes of 
pumps. You can rest assured that these men are not going to recommend a poor 
article. You will find the catalogue and circulars of many manufacturers of spray 
pumps conspicuous for the absence of the endorsement of these men and backed up 
almost entirely by their own opinion. 

SECOND : You should buy only of reliable firms, and those wh6 guarantee 
that their Spray Pumps shall give you absolute satisfaction, or money refunded. 
In this case you run no risk whatever. You are simply taking the pump on trial, 
as it were, you being the judge. This makes it perfectly safe for you. We 
get hundreds of letters from parties who write us, stating how they have been swin- 
dled on a Spray Pump, either by false representations or in buying a pump which 
looked all right on paper. By our guaranteeing that our pumps shall give EVERY- 
BODY absolute satisfaction, you can readily see that we must of necessity sell 
nothing but THE BEST. 

WHAT SOME MANUFACTURERS DO. 

Some manufacturers will advise their correspondents not to buy of an agent, 
claiming that the agent is securing 25 per cent., or more, for introducing the goods, 
etc., but you will find these same manufacturers tacking on 25 per cent, to 40 per cent, 
to the price of their pumps over other standard makes, and pocketing all them- 
selves. 

Some manufacturers will ask you to' enclose 4 to 6 cents for catalogues and 
information on spraying, or in other words you pay, or help to pay, their adver- 
tising bills. We send you FREE more and better information on spraying than 
others charge you for, and are very glad to do so. The information we give you is 
part of our stock in trade and we realize that the more widely we can scatter the 
information that we have gathered, themore pumps we shallsell. Were weto charge 
our correspondents 4 to 6 cents in stamps for this information, as somedo, we would 
receive from $6.00 to f 18.00 per day in stamps, as our mail often runs from 200 to 
500 letters per day. 

Some manufacturers will list the pumps, hose, nozzels, etc., separately and you 
will find by the time you have got everything necessary together it has cost you 
a snug sum. 

We make you a net price on the complete outfit, with no extras to buy, and our 
prices are as low as possible and give you first-class work and leave a fair margin 
of profit. 



MANUFACTUEEES OF SPEAYING APPARATUS. 




Spray Pump should either be made entirely of brass with heavy 
mandrel drawn, or seamless brass cylinders and air chambers, 
brass checic valves and valve seats. It should have expansion 
valves and automatic mixer. The lever should be extra long, so 

as to make the workaslight and easy as possible. Itshould besim- 
plein construction, durable, andnot liable to get out of order easily- 

Our pumps have all these qualifications. They have been made to conform to 
the most exacting requirements of our leading State Entomologists and have stood 
the test for the past ten years. We are pioneers in the Spray Pump business and 
have now sold about 100,000 of our spraying outfits in the United States alone. 
They are endorsed by such men as. 

Peof. C. V. BrLEY, United States Entomologist. 

Peof. J. A. LiNTNEE, New York State Entomologist. 

Peof. A- J- Cook, Michigan State Entomologist. 

B. Galloway, Department of Agriculture, Washington, D. C. 

C. P. Gillette, Iowa State Entomologist; 

T. J. LovETT, President of American Nurserymen' s Association. 

E. A. PopoNE, Kansas State Entomologist. 
Peof. L. R. Taft, Missouri State Entomologist. 
S. A. FoEBES, Illinois State Entomologist. 

Peof. C. N. Fbrnald. Massachusetts State Entomologist. 

F. S. Habtley, Maine State Entomologist. 

Edwin S. Cebed, Secretary of Maritime Provincial Grange of Nova Scotia. 

W. A. Beown, Inspector of Michigan Fruit Exchange. 

A. C. Hammond, Secretary Illinois Horticultural Society. 

Ex-Gov. EoBBET Ftjbnas, of Nebraska. 

A. H. PuEDY, of Palmyra, N. T. 

RoBBET McKinstey, Grceudale, N. Y., largest orchardist in New York. 

I. D. Radee, Springdale, Arkansas, in charge of the Arkansas Horticultural 

Exhibit, World's Fair. 
F. W. Tayloe, Lincoln, Nebraska, Secretary Nebraska State Hort. Society. 
Gboegb T. Powell, Ghent, N. Y., in charge of New York State Fruit Exhibit at 

World's Fair. 
John T. StinsoN, Fayetteville, Arkansas, Professor of Horticulture. 
De. N. G. Blalock, Walla Walla, Washington, World's Fair Commissioner for 

Washington. 400 acres in orchard. 
J. C. Evans, N. Kansas City, Missouri, President Missouri State Hort. Society. 
L. A. Goodman, Westport, Missouri, Secretary Missouri Horticultural Society. 
Wm. Byees, Olden, Missouri, President Olden Fruit Co. 
H. M. DuNLAP, Savoy, 111., Secretary Illinois Horticultural Society. 
E. S. Goff, Agricultural Experiment Station, Madison, Wis. 
V.^D. Hannah, Chief of Horticulture, Columbian Commission for Idaho. 
J. Guy Lewis, M.D., Sparta, Oeb., in charge of Oregon Fruit Exhibit, World's Fair. 
L. E. Allen, San Diego, Cal., Man'g'r San Diego Co. Fruit Exhibit, World's Fair. 
Db. J. J. Black, Ex-Pres. Pennsylvania State Horticultural Society. 
Peof. Fbbdbbick Noeton, Santa Clara, Cal. 
Peof. J., M. Aldrich, Idaho State Entomologist. 
Peof. Geo. H. Peekins, Maine State Entomologist. 
Pbof. F. J. NiSHWAKDBB, Wyoming State Entomologist. 
Fred H. Hillman, Sec. Entomology and Botany, Nevada State University. 
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Automatic Mixers. 




|NE of the most important features of a first-class Spray Pump is 
an Automatic Asitator, for keeping the spraying solution well 
mixed. There are several devices used for this purpose. Many 
have no value, others do very well to stir the contents at the 
bottom, but all of this class of agitators fail utterly to stir the mixture above a lo 
inch line from the bottom of the vessel, consequently three-quarters of your mix- 
ture is constantly settling. As a result the first half of the mixture is too strong, 
and burns the foliage, while the remainder is too weak to do any good. 

The principle of our mixer is right. It is the same as the old fashioned churn 
dasher, with wide paddles. As all of our pumps have a quick up stroke the entire 
contents of the barrel is kept in violent agitation. 

"With many pumps (notably those with large air chambers) the agitator works so 
slow, that is of no value whatever. Some claim that the jolting of the wagon will 
keep the mixture sufficiently well stirred. This is not so ; you must have a force 
from below to carrry upward the particles that settle. Never buy a spray pump 
without a good agitator. 

You will find that many manufacturers do not add agitators to their spray pump, 
why, we do not know, except possibly that they can make a pump a little cheaper 
without it. ' Others use a second line of hose for an agitator. This is more expensive 
and not so satisfactory, and with pumps of this class you cannot use two lines of 
hose and have an agitator at the same time. With all our spray pumps the agita- 
tor commences to operate with the first stroke of the handle. You will find manu- 
facturers who talk a great deal in their catalogues about automatic mixers and yet 
in their most expensive pumps there is no pretense of an agitator. We have before 
us the catalogue of a certain manufacturer of spray pumps in which they advise you 
to "avoid buying a spray pump without a reliable agitator" and yet on the oppos=> 
ite page from this advise they show what they claim to be one of their very best 
pumps and plainly state that it has " no agitator.'' 

Others show several styles of force pumps that were never made or intended for 
spraying purposes and the only reason (which we can think of) why they should list 
them is because they can be sold at a low price and they think the farmer will not 
find out the difference until after they get his money. You will find that the manu- 
facturers who list these pumps do not tell how they are made or what they are made 
of and if you buy them, it is at your own risk. It is simply a picture and a price. 
We describe each of our spray pumps minutely and we not only tell how it is made, 
what it is made of, and what it will do, but we guarantee^ that every outfit we 
sell shall give absolute satisfaction or money refunded. 



MANUFACTURERS OF SPRAYING APPARATUS. 



Prices. 




E do not believe it should be necessaiy for a farmer to ''mortgage 

his farm" to buy a Spray Pump, and we certainly believe we give 

better value for yourmoneythan any other manufacturers of Spray 

Pumps in the United States, and we are backed up in our opinion 

by nearly ^,000 farmers and fruit growers in the United 

States who are using them. * should read 100.000 

Here are the names of our pumps : " The New Wonder," " Lewis'' Little 

Giant," "The Defender." Their range of wqrk is from 10 acres to 100 acres. 

Which would be best for you depends on the amount of spraying you have to do, and 

the amount of money you can afford to spare. 

" The r«Jew Wonder" illustrated and described on page 8, has ample capacity 
for orchards from 8 to 10 acres, and will do your work just as well as a higher 
priced pump. But for the same work we would prefer the "The New Wonder 
Pump " with brass Air Chamber illustrated and described on page 6. Again, while 
"The New Wonder " would answer for orchards of from 10 to 20 acres, we would 
prefer "The Little Qiant" illustrated and described on page 9. Because it has a 
double automatic mixer and lever attachment, and consequently it is an easier 
pump to operate for a considerable length of time. On the same principle, while 
"The Little Giant" has ample capacity for orchards of 20 to 30 acres, we would 
prefer ' ' The Defender " as it has a greater leverage, and is arranged with two lines of 
hose and is, we believe, the best and most powerful and easiest working Spray 
Pump in the world. In short our pumps may be classed "Good," "Better," 
" Best." " The New Wonder" is Good, " The Little Giant" is Better, " The De= 
fender " is Best. 

Our advice is, if you can afford it, buy "The Defender," and you will have the 
satisfaction of knowing that NOBODY, ANYWHERE, has a better spray pump 
than you, and it costs you no more than others charge for Cast Iron Pumps. If 
you cannot afford to buy "The Defender" "The Little Giany comes next. It will 
do just as much and just as good work as "The Defender," when using only one 
line of hose, ( very few use two lines of hose.) If your orchard is not over 8 to 10 
acres and you do not feel that you can afford to buy "The Little Giant," then buy 
"The New Wonder" and remember that Which ever pump you buy WE 
HEREBY GUARANTEE that the Pump shall give you absolute satisfaction, or 
money refunded. As to whether we are responsible or not, or will do as we agree, 
we refer you to any Commercial Agency in the U. S., or Tanners National Bank, 
Catskill National Bank, Amekican or National Express Company, Catskill, N. Y. 
And as to whether the Pumps are as represented, we refer you to any of the long 
list of Entomologists mentioned on page 3, or any of the nearly 100,000 Farmers 
and Fruit-growers who are using our Spray Pumps. You will find many names in 
our circulars, catalogue, &c. 

PROMPTNESS rN SHIPPINQ. 

We keep from 2,000 to 4,000 outfits in stock, and your order, whether for a 
single pump or several hundred pumps, would be shipped within 24 hours 

after receipt of same. 

See description of Pumps on following pages. 
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The New Wonder Spray Pump. 



WITH AIR CHAMBER. 



PRICE 
EXPRESS PAID, 

$6.00. 
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The above cut shows the manner 

of attaching the New Wonder 

Pump to barrel. 



p HIS outfit is a combination of three 
complete brass machines, as 
shown above. It has automatic 
mixer and barrel attachment. It 
is the best, cheapest and easiest 
vi^orI(ingfirst°class spraying outfit in the world. 
1 1 w ill do just as much and just as good work as any 
•^li) "r fl5 Spray Pump on the market, using one line 
I'lhcitse, and you will find as a general rule it is not 
policy to use more than one line of hose, as two lines 
of hose means two men to handle your pump.' 
The New Wonder Pump is personally endorsed 
by the leading Entomologists and Agriculturists of the United States. (See list of 
names on page 3.) 

The central machine in this cut is an Agricultural Syringe, or Potato Bug 
Exterminator, with which a man or boy can spray from 8 to 10 acres of potatoes 
per day. The lower machine in cut is a Veterinary Syringe, and is something that 
every farmer should possess as i t is often the means of saving the life of a valuable animal. 
The New Wonder Pump is fitted with two Of Lewis' Graduating Spray Noz- 
zles ; one for ordinary spray work, the other very fine for spraying grape vines, etc. 
Using these nozzles you can change from solid stream to spray instantly while pump- 
ing. And another great advantage of our graduating spray nozzle is the fact that 
you can change from a very fine to a coarser spray while pumping. This is impor- 
tant in spraying tall trees, as in case you cannot reach the top of a tall tree with the 
fine spray you can change instantly to a coarser spray, which can be thrown 8 to 
10 feet higher. 



MANUFACTUREBS OF BPHAYING APPAHATUS. 




iT is impossible to clog 
tliese nozzles. All the 

parts of the New Wonder 
Pump screw together 
and can be readily taken 
apart or put together without the aid of 
tools. Ours are the only pumps madeusing 
the Lewis valve with patent brass expan- 
der, which is acknowledged to be the best 
valve on the market. 

The New Wonder Pump is made of 
heavy mandrel-drawn brass tubing and will 
last a life time. Tens of thousands of them 
have been in almost constant use forthe past 
10 years and are still in perfect condition. 
_ . ^ . .,, r • ^ .,• .■ For orchards of 5 to 10 acres of large 

Tne above cut shows the I^ewis Combxnation 

Force Pump in use, and also our patent spray trees, or for any number of . smaller trees, 

nozzle, which can be changed from solid j^^. gpyaying potato vines, washing wag- 

stream to fine or coarse spray instantly, while r •: ^ ^ 

pumping. It is impossible to clog this nozzle, ons, white=washing hen houses, orspray- 

ingthem with kerosene, for ^forcing water pipes, or as an [ever ready fire ex= 

tinguisher, we would recommend the New Wonder Pump, and we guarantee that 

the outfit shall give you absolute satisfaction, or money refunded. 




Price of Outfit Complete, Express Paid, $6.00. 



^ WARRANTED FOR THREE YEARS. ^ 

^ We not only guarantee that our Brass Spray Pumps shall ^ 

g^ give you absolute satisfaction, but we warrant each one ^ 

^ fully for three years. Every Spray Pump sold is put in a 3 

fci strong box and the warrant pasted inside with our signature r^ 

^ and seal. This is something no manufacturer of spray pumps ^ 

^ in the world, except ourselves, does or dares to do. We res- :^ 

^ pectfully refer you to any commercial agency in the United ^ 

SI States, or to Tanners National Banif, American or National Ex- 13 

^ press Co., or to Postmaster at Catskiil, N. Y., as to our respon- ^ 

fc= sibility and whether we will do as we agree or not. i:^ 
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New Wonder Spray Pump. 

WITHOUT AIR CHAMBER. 





PRICE, EXPRESS PAID, $5.50. ' 

HE cut above illustrates the New Wonder Spray Pump without the 
brass air chamber. In this form it lacks about one second in 
fifteen of throwing a continuous stream. It sells for 50c. less, 
and we sell just as many without the air chamber as with it and 
we guarantee the pump to be exactly as represented. Parties can 
buy the pump in the above form and then in case they wish the air chamber at any 
time, it can be ordered separately and warranted to fit. It would only be necessary 
to unscrew the hose from the pump and screw the air chamber in place at A as shown 
on page 6 and then screw the hose into the air chamber at B. 

While we prefer the New Wonder Pump with air chamber attachment, yet the 
pump as shown above will do fully as good work and nearly as much. Our advice 
is, if you can afford to pay the 50c. extra (this being the actual cost to manufacture) 
for the air chamber, do so. If not, buy the pump without it, as you can add the air 
chamber any time you wish. 

Another important feature of the New Wonder Pump is that the work is all done 
on the down stroke, which is very much easier than when the work is done with a 
push and pull. 

EVERY PUnP WE SELL IS THOROUGHLY TESTED. 

We have a large testing room connected with our factory and every pump is 
thoroughly tested before shipping. We know that many manufacturers do not pre- 
tend to test their pumps before shipping, but suppose them to be all right, and the 
farmer or fruit grower is the one who tests them and perhaps finds a defect which 
prevents using the pump until he can get repairs from the factory; in the meantime 
the bugs and insects are putting in "full time." 

Kemember that our Spray Pumps are made of brass and thoroughly tested, 
fully warranted, and guaranteed to give absolute satisfaction or money re- 
funded. Can anything be more fair than thin? 
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IHE 

LITTLE 

QIANT. 



PRICE $7.00. 

EXPRESS PAID. 

Fully Wirrjintcd for 

3 YEARS. 



The Little Giant is the New Wonder Pump 
with lever attachment, which makes it much 
easier to operate for a considerable length of 
time. It also has the double mixer. Some 
of the advantages we claim for the Lit- 
tle Giant are : 

FIRST. The pump and air chamber are 
made entirely of brass and will last a life- 
time ; the lever pumps sold by other manu- 
facturers are made mostly of cast iron which 
will easily break, corrode, get out of order 
and become worthless. 

SECOND. It is fitted with our patent 
double agitator. It not only throws a 
strong stream back into the barrel at the base of supply keeping it boiUng up from 
below, but it also has a double paddle arrangement (as shown in cut) so that at 
every stroke the entire contents of barrel are thoroughly agitated. 

THIRD. It is fitted with a double strainer, and it is simply impossible to 
clog the Little Giant. 

FOURTH. It has a long leverage and is the easiest working pump to operate there 
is on the market. One reason for this is that the work is all done on the down 
stroke. This makes it possible to use a quick up-stroke for operating the agitator, 
while with other lever pumps it is a steady push and pull. 

FIFTH. The Little Giant has a strong, straight-grained hickory lever instead of 
a cast iron lever which snaps off like a pipe stem at a light blow. 

SIXTH. The lever can be detached in one minute and the pump can then be used 
as a regular hand pump for washing wagons, windows, sprinkling lawns, or as an 
ever-ready fire extinguisher. 

SEVENTH. When the Little Giant is removed from the barrel it can be instantly 
converted into a veterinary syringe or an agricultural syringe, thus making three 
complete brass machines, same as shown on pages 6 and 7 of catalogue. 

EIGHTH. The Little Giant is so constructed that it will work equally well in any 
depth barrel. Everything about the Little Giant has been made to conform to the 
most exacting requirements of our leading entomologists. 

Remember that we guarantee the Little Giant to come up to the representations 
above in every particular; that it is fully warranted for three years; is all brass; 
makes three complete machines ; is the easiest working, best and cheapest lever 
pump made, and is guaranteed togiveyou absolute satisfaction or money refund= 
ed. You take no possible risk in buying this pump, as in case it does not suit you 
it can be returned and we will refund your money promptly. 

The Little Giant is guaranteed to stand a steam gauge pressure of 200 lbs. 
It has ample capacity for orchards of 10 to 15 acres. 
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A POWERFUL 
ALL BRASS . 
SPRAY FUA\F. 



THE DEFENDER 
has been construc- 
ted with a view to 
meeting the constant- 
ly growing demand for 
a Powerful Brass 
Spray Pump , for doin g 
a great amount of 
work with ease and 
dispatch. Is is the 
best, cheapest, easi= 
est=working and the 
most powerful Brass 
Spra^y Pump in the 
world. 



OUR OFFER IN BLACK AND WHITE. 

We will, upon receipt of price or satisfactory reference, send oneofthe "Defender" 
Vumps-LO anyone anywhere, to be put in competition with any other Spray Pump 
made, the pumps to be given a thorough trial, side by side. The party ordering to 
keep the pump which suite him the best and to immediately return the rejected pump 
to the party shipping the same, with the distinct understanding that the shipper of 
pump shall pay Freight Charges both ways, and in case the rejected pump has been 
paid for, the shipper shall immediately refund the fiill amount paid. Remember, this 
is our proposition, and we shall only be too glad to enter contests of this kind. We 
have faith in our goods and are perfectly willing that YOU should be the JUDGE. 

Some Reasons why "The Defender" is the Best. 

1st. Because it is " UP TO DATE" and in its construction EVERYTHING 
has been made to conform to the MOST EXACTING requirements. 

2d. Because it is ALL BRASS and will last a lifetime. 

3d. Because it has the BEST AUTOHATIC MIXER ever put upon a pump. 

4th. Because it has a Double Strainer that cannot become clogged. 

5th. Because it has a HICKORY LEVER which does not (like cast iron) snap 
off at a light blow. 

6th. Because the cylinder is Never Submerged, and will keep oiled much longer 
than one that is. 

7th. Because it works best attached to the side of a barrel and allows you to 
Stand Over Your Work or where you can exert the Greatest Amount of Pressure. 

8th. Because the valves are saturated with a solution that Will Withstand the 
action of ACIDS. 

9th. Because it is air tight and yet can be taken apart WITHOUT TOOLS. 

10th. Because it is the Most Powerful and Easiest Working pump on the 
market. A person weighing 130 pounds can Generate a Pressure of 300 pounds. 

1 1th. Because it is fitted with Lewis's patent brass expansion valves which are 
air tight and never shrink from the cylinder. 

1 2th. It is fully warranted for three years, and is guaranteed to give abso= 
lute satisfaction or money refunded. 

PRICE including 2 5-ft. lines of hose, 2 spray nozzles, stop cocks, etc., freight 
paid, $10.00. Price fitted to barrel ready for spraying as shown above |11.50. 
This price includes freight to points east of Mississippi River. 
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DOH'T PO IT. 



The Defender with wheel attachment as 
shown above, $18.00. 



r^ON'T buy anything but an ALL BRASS 
*--' Spray Pump. Cast iron Pumps easily 
break, corrode, or get out of order and be- 
come worthless. We have received many let- 
ters from parties who have bought cast iron 
Pumps, who say they would be ''glad to 
sell them at the price of old iron," There 
is not a single argument to be used in favor 
of cast iron, except that " It is cheap," and 
yet you find that the manufacturers of cast 
iron Pumps are charging more than we do 
for all brass. 

DON'T buy a Spray Pump without a 
first-class Automatic fllxer. We shall be 
glad to have you compare the principles of 
our mixer with other " so-called " mixers. 
COHMON SENSE will convince any man 
that there can be nothing better than the 
CHURN DASHER PRINCIPLE which we 
use. You will find upon investigation that 
all, or nearly all, other Mixers are so ar- 
ranged that only the lower portion of the 
contents of the barrel is stirred, while the 
entire contents above a ten inch line from 
the bottom of the barrel is constantly 
settling. This makes the first half of the mixture TOO STRONG and burns the 
foliage, while the last halt is TOO WEAK TO DO ANY GOOD. Our Mixer, like 
the chum dasher with wide paddles, IS RIGHT. We use a QUICK UP STROKE 
with our pumps, which keeps the contents of the barrel in violent agitation. You 
must have a FORCE FROM BELOW to CARRY UPWARD the particles that 
SETTLE. In some Spray pumps (notably those with large Air Chambers) the Agi- 
tator works SO SLOW that it is of NO VALUE WHATEVER. 

DON'T buy a Spray Pump without a DOUBLE STRAINER. The outer strainer 
should be oval, to prevent clogging. Most Spray Pumps, except ours (we think all), 
simply have a flat or depressed wire Strainer, and leaves or other foreign substances 
are sucked against the Strainer from the outside until it becomes clogged. This is 
very annoying as well as inconvenient, as it is almost impossible to clean a Strainer 
of this kind without emptying the contents of the barrel. With our Pumps a 
thing of this kind cannot occur, as the outer Strainer is oval and the working of 
the Agitator immediately dislodges any foreign substance that may be drawn 
against it. 

DON'T buy a " push and pull " Pump, they are "MAN killers." A person can 
operate "The Defender" a' half day with less fatigue than he would experience in 
operating the old style "push and pull" Pump under pressure for a single hour. 

DON'T buy a Pump with a submerged Cylinder. Our Spray Pumps have brass 
Cylinders 24 inches long. They are never submerged, consequently you can pour 
several teaspoonfulls of oil on top of valve where it rides up and down and uses only 
as lubrication requires. Some manufacturers endeavor to economize at this point, 
byusing a short submerged Cylinder (onlyS or 10 inches long). Any oil they attempt 
to use rises to the top oftbe water. 

DON'T buy a Spray Pump that does not have Expansion Valves. Our Valves 
have BRASS Expanders. The Valves themselves are made of best oak tanned 
leather, which are iborougbly soaked in a preparation that will withstand the action 
of acids. This explains why our Valves stand the test while others fail. 

IN FACT, you will find that we are strictly "UP-TO-DATE" in bvbbything 
pertaining to Spray Pumps. We lead while others follow. We were the first to give a 
treatise on spraying FREE, others followed, but charged you from 3 to 10 cents for 
their catalogues ; but this could not last as we were sending wore and better infor- 
mation FEEE than others charged you for, and now, they will any of them be only 
too glad to send you catalogue free. 



12 p. C. LEWIS MANUPACTUEING CO., CAT8KILL, N. Y. 



Spraying Fruit Trees. 

There is no branch of work on the farm or among fruit-growers that has 
received closer attention in the past few years than spraying fruit trees and vines 
for the destruction of insect pests and for controlling the various leaf blights and 
other diseases to which fruit trees and vines are subject, and now no fruit-grower 
expects good fruit without spraying his trees. Prof. Lintner, New York State 
Entomologist, says : i 

The operation of spraying is simple, inexpensive and so effective that it can- 
not be too strongly urged. It is safe to say that it will double the income from an 
orchard. No fruit grower can afford to dispense with it. Worm-eaten apples 
need not and should not be longer offered in our market. If produced at all, let 
them be fed to stock. 

How is the spraying to be done f To this question, which so many are asking, 
we reply : 

The first requisite is a proper force-pump. With our present knowledge of 
its capaJbilities, this implement should have a place on every farm. There are 
many good makes in market which are offered at various prices. Prominent 
among the low-priced ones is the Combination Porce-Pump manufactured by P. 
C. Lewis, of Catskill, N. Y. I have used this upon fruit trees and have found it 
to do satisfactory work, throwing a fine spray to quite an elevation. If, when 
attached to a tank and mounted on a wagon, it should fail (as so many of the 
higher-priced pumps do) to reach the tops of the tallest fruit trees, a longer hose 
(say eight feet in length) may be purchased and tied to a pole for its support and 
elevation. 

It has been estimated that the loss to our farmers and fruit-growers from 
noxious insects, fungi and leaf-blight is $400,000,000 per year. The only practical 
way of combating the insects, fungi and leaf-blight is by spraying your trees. 
By so doing you can effectually prevent a large share of this enormous loss. The 
experiments by our leading entomologists and horticulturists show that 75 per cent, 
of this loss can be prevented by the proper use of insecticides. The actual cost 
of spraying the average fruit tree does not exceed three to five cents per tree per 
season. Within the past two years, however, the United States government has 
taken hold of this work, and now there is an insecticide or fungicide for almost 
every disease to which the fruit tree is subject. The last pages of this book are 
devoted almost exclusively to insecticides, etc. , which have been made up under 
government tests, and our readers can get any information on this subject by 
reading them. 
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THE TIME TO SPRAY. 

The proper time for spraying apple trees is when the blossoms are falling 
from the trees — at the time the calyx end of the young fruit presents a saucer- 
like depression for receiving and holding some of the liquid. The egg of the 
codling moth is deposited in this depression, and the caterpillar, when hatched, 
as it eats into the apple, necessarily eats some of the poison which remains after 
the water haa evaporated, and it is at once killed. Should heavy rains follow a 
day or two after spraying, the beneficial effects would be lost and it would have 
to be repeated. Although a single spraying should save from one-half to three- 
fourths of the fruit, its repetition after the lapse of about ten days would give 

HOW THE SPRAYING SHOULD BE DONE. 

With the pump and tank placed upon a wagon, drive between the rows of the 
orchard, and throwing the spray in as near a mist as possible, distribute it thor- 
oughly over a single row of trees at a time. With proper care every part of a 
tree can be reached in this manner. Cease spraying when drops of water begin 
to fall from the tree. The spraying is also effective against the Plum Curculio, 
as has recently been discovered, in protecting plums and cherries from its attack. 
It should be done earlier than for the codling-moth, as the curculio makes its 
appearance earlier ; and as this insect continues its injuries for a longer time, 
three or four sprayings at intervals give better protection from. it. As the foliage 
of the plum tree will not bear so strong an application of the arsenite as the 
apple, one pound of Purple to two hundred gallons of water ; cherry trees, one 
pound to three hundred gallons should be used. 

THE BENEFITS OF SPRAYING ARE THESE : 

It preserves the fruit from insect injury ; the fruit is larger, higher colored, 
of a richer flavor, and of better keeping properties, as the result of protecting the 
foliage (which is essential to the full development of the fruit) from being con- 
sumed by a score or more of insect pests which prey upon it in the early sprtng. 

INSECTS WHICH CANNOT BE KILLED BY ARSENITES. 

Suctorial insects, which take their food through a probosis which they insert 

into the leaves or bark, as for example, plant-lice, bark-Mce and all of the tree 

bugs, as tree bugs, the squash bugs, etc., cannot be killed by the application to 

the foliage of the strongest arsenites. For all of these such substances must be 

employed as effect them externally, by contact, as kerosene, hellebore, pyreth- 

eum, tobacco and alkalies. The best of these insecticides is kerosene, which is 

fatal to all insect life. In its natural, undiluted state it is dangerous to most 

vegetation, but it may be safely used when prepared (emulsified) as recommended 

hy the Entomological Division of the Department of Agriculture at Washington, 

as follows : 

KEROSENE EMULSION. 

Add two gallons of kerosene to a hot solution of one-half pound of soap in a 
gallon of water and churn the mixture through the nozzle of a force-pump until 
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it forms a cream-like mass. This may be kept unchanged until needed for use. 
For general use reduce the emulsion thus made with nine parts of water and 
apply through a force-pump — the three gallons of the emulsion making thirty 
gallons of the spraying liquid. 

Hellebore may be used either as a powder or mixed with water and sprayed 
in the proportion of half an ounce to a gallon of water. It is the special insecti- 
cide for the currant-worm, and for the sticky slugs of the rose bush, cherry and 
pear trees, and for the larvae of many of iihe saw-flies. 

Pyrethrum, when used dry, may be diluted with flour in proportions varying 
from one pound of the powder to four of flour, and even to ten or twenty pounds 
of flour for some insects. Its efficiency is greatly increased by letting the mix- 
ture remain over night in a -tightly-covered tin vessel. When mixed with water- 
one pound to fifty gallons of water has been found to kill the striped cucumber 
beetle when it was swarming on the blossoms of apple trees. Young canker 
worms have been killed by a mixture of one-half this strength. For the cabbage 
worm use a stronger mixture, not weaker than one pound to ten gallons. 
Pyretheum is not poisonous to human beings. 

Anyone who reads the agricultural papers of to-day cannot have failed to 
have seen the many testimonials which are being printed from time to time, on 
the results of spraying. Waldo F. Brown, in the New York Tribune of November 
26, under the heading of "Fruitful Spray," says : 

Recently I saw two trays of apples, each containing 100. The fruit in one 
tray was taken from a tree which had been sprayed, and in the other from an 
unsprayed tree adjoining, the apples in both cases being taken as they grew, 
without assorting. The apples in each tray were divided into three grades- 
first, second and third, No. 1 being entirely free from wormholes and knots, No. 
2 having one or two blemishes, and No. 3 being so small and knotty as to be 
worthless. In the tray occupied by apples from the unsprayed tree there were 
four first-class apples, fifty-eight second class and thirty-eight culls. In the tray 
containing fruit from the sprayed tree there were eighty-four perfect apples, nine 
second-class and seven culls. All that is necessary to protect apples from the 
codlin moth is to spray with Paris green, one-quarter pound to fifty gallons of 
water. The first spraying should be made as soon as the blossoms fall, to be fol- 
lowed by one or two others, depending on whether or not there be rain sufiicient 
to wash off the poison. I am troubled on my farm with leaf-blight on pears (not 
fire-blight) so that before the end of August many of the trees are defoliated. 
Visiting our Ohio Experiment Station at Columbus, I found that this had been 
prevented by adding to the water in which the Paris green was used four lbs. 
lime and four lbs. sulphate of copper to each fltfty gallons. The sprayed trees 
had perfectly healthy leaves ; adjoining trees, not sprayed, had ghed their leaves 
until the ground was covered with them. 
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Mortimer Whitehead, in Farm Journal, says, in regard to spraying grape 
vines : 

I have had some interesting correspondence with a number of practical 
fruit-growers in different parts of the country, through which I have learned of 
the gratifying results this new item in successful fruit growing — spraying is 
bringing to successful cultivators. I have thought that the experience of others 
might cheer some who have failed of their ideal, and that " seeing -they may 
take heart again." 

Grape growing, an industry with over $150,000,000 of capital invested, has 
been in some states and sections almost completely ruined and abandoned, because 
of the black, brown and other rots, mildews and other fungoid diseases. But 
results show that when the spraying with the copper and ammoniacal mixtures, 
as recommended by the U. S. Department of Agriculture, has been faithfully 
followed, that a loss of but 5 to 10 per cent, has occurred, while adjoining vine- 
yards, and even adjoining rows, not sprayed, have lost from 50 per cent, to all 
their crops. 

Mr. H. O. Fairchild, of the Lake Keuka,'N.Y., grape-growing district, writes : 

"My first experiment with spraying grapes was made in the first week of 
July, 1889. My experiment consisted in treating two rows in one vineyard and 
two and one-half rows in another. I sprayed with the Bordeaux mixture, viz., 
six pounds of sulphate of copper dissolved in three pails of hot water, adding 
thirteen gallons of cold water. In another cask I put five pounds of fresh lime 
(lump) slacked with two gallons of cold water ; then put the lime water in the 
sulphate of copper solution, stirring it well during the time of so doing. I used 
one of the Knapsack pumps for spraying. The two rows were the fourth and 
fifth in a vineyard of nineteen rows, of forty vines to the row. The mildew that 
precedes the brown rot was very plentiful on the leaves, and about 10 per cent, of 
the fruit was affected. Traces of the black rot were also visible. These rows 
were sprayed every ten days after the first week in July at four different times. 
The result showed that not an average of one grape to the vine of those sprayed 
was affected with the brown rot, and only about four quarts in all of those 
affected with the black rot found on the clusters of the two rows of eighty vines, 
while the loss on the balance of the vineyard was about 25 per cent. The exper- 
imental plot in the other vineyard gave silnilar results. A neighbor looking 
over the experiment in the latter part of the season remarked, that had I sprayed 
my entire vineyard as I had those rows, I would have saved $500 worth of fruit. 

" Owing to the unusually wet season, which developed the rots, some vine- 
yards lost 50 per cent, of their Catawbas. The experiment being so very satisfac- 
tory 1 made preparations for spraying all my vines the past season (1890). I 
purchased two more hand sprayers ; also a horse sprayer. I began spraying 
June 2 before blossoming, and covered all my Catawbas except a few test rows, 
using the Bordeaux mixture. June 1 there was mildew on the leave of both the 
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black and the brown rots ; also, about June 12, I found anthracnose on a few 
vines. The spraying checked this also, and the vines resumed their growth. I 
again sprayed as soon as the graps showed after the blossom, and did not com- 
plete it until the berry was the size of a large shot. The weather was favorable 
for the development of the mildews and rots the entire season. I could readily 
see that the experiment was again a success. I again went over the vineyards 
with the ammoniated carbonate of copper solution, between July 20 and August 5. 
The results were that no fruit was lost by rots. The foliage was healthy and did 
not drop until full ripe and from the frost November 10. The fruit ripened and 
was of a fine color and bloom, while in vineyards not sprayed there was a loss of 
from 10 to 50 per cent. The foliage was badly affected and a large portion of it 
prematurely died and fell off. The fruit consequently was not well ripened and 
was of inferior quality. The experiments of several other growers in this locality 
are similar to mine." 

Another successful and practical vineyardist, Mr. George M. High, of Middle 
Bass Island, Lake Erie, gives the results of his experience with spraying, as 
follows : 

" For five years I have been using the copper preventative for mildews and 
rot of grapes — the first two years the Bordeaux mixture, the last three, Eau 
Celeste, as per formula of the Department of Agriculture. In no case, where 
the preventative was applied in time, has it failed to prove an effectual remedy. 
I have sprayed ten to twelve days before blooming, then again just after the blos- 
som has fallen ; then two or three times afterward — depending upon the weather. 
Nearly all grape-growers upon this island had seen the benefit from my work in 
previous years, and the past season more than 200 acres of Catawbas were 
sprayed, making an average increase of over 3,000 pounds to the acre over vines 
of the same varieties unsprayed, and a difference in money value of fully $100 per 
acre. The cost, outside of sprayer, does not exceed $1 per acre." 

A recent experiment of the Ohio Agricultural Station gave the following 
results from spraying : They gathered at random 100 apples from a sprayed 
tree. Those were divided into three classes. There were 87 that were perfect, 
seven that were second-class and six that were worthless. Prom an unsprayed 
tree adjoining they gathered 100 apples at random. Only /our were perfect, forty- 
three second-class and fifty-three worthless. The result of experiments on 
adjoining cherry trees was equally in favor of spraying. It was as follows: Prom 
1,000 cherries gathered at random from a sprayed tree there were 835 perfect, 165 
wormy, from the unsprayed tree, only 1S7 perfect and 873 worthless. We have a 
large mass of testimonials before us on the benefits of spraying which we are 
unable to give for lack of space. There will be many testimonials found on the 
importance of this work on the previous pages of this book. The time is 
soon coming when every farmer and fruit-grower will think as much of having 
his spraying outfit as he now does of having any of the necessary implements on 
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the farm. All of our State Entomologists are urging upon farmers the impor- 
tance of this work. Spraying outfits at the present day can be bought at a low- 
price. The outfit described on the sixth page of this book has ample capacity 
for orchards of twenty acres, and is endorsed by the leading Entomologists of 
the United States. 

SPRAYING. 

The article below was taken from Farm and Fireside, published at Spring- 
field, O., and is a portion of a report read before the Ohio Experiment Station 
recently. 

"An interesting report on spraying was made by W. J. Green, of the Exper- 
iment Station. Charts were exhibited showing results of spraying with Bor- 
deaux Mixture for apple scab. He showed that the effects of the scab was to 
reduce size and diminish keeping qualities. The experiments were made among 
orchards of thirty acres that produced 1,000 bushels of apples, so the scale was 
large enough to warrant his conclusions and be of practical value commercially. 
Scabby apples numbered 317 to the bushel, unscabby, naade so by spraying, 202, 
the former being but two-thirds as large. Scabby ones weighed 2.8 ounces, the 
others 4 ounces. A table was given showing the actual result in sales. A given 
quantity of Newtown Pippins, unsprayed, $22.80; sprayed, $48.91 ; Benoni, $28.60 
and $56.70 ; Northern Spy, $41.90 and $65.95 ; Roman Beauty, $39.70 and $73.44. 

The orchard was three miles distant, and two naen were employed to do the 
work. It costs fourteen cents per tree. Pour sprayings were given, the first 
with Bordeaux mixture alone, the next with Paris green added for codlin moth, 
and the last pure. There was a marked difference in the appearance of the 
sprayed trees ; the foliage hung on later, the fruit matured more perfectly and 
was really more valuable, aside from its finer appearance. The mixture was : 
Four pounds of sulphate of copper, four pounds of quicklime, fifty gallons of 
water. For second and third sprayings, four ounces of Paris green was added. 
The cost for fifty gallons was thirty cents. 
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Fig. I — King, sprayed six times ^vith Bordeaux Mixture. Showing relative proportion of 
first, second and third grades respectively. 




Fig. a— King, not sprayed. Showing proportion of first, second and third grades respectively. 
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Fig. 3.— Fall Pippin, sprayed six times with Bordeaux Mixture. First, second and third 

Grades. 




Fig. 4.— Fall Pippin not sprayed. Showing first, second and third grades. 
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^^ N the two preceding pages are shown four trays of apples, tasen from 
AC I photographs. The trays 1 and 3 are of apples from trees which had 
I ' J heen sprayed, while trays 2 and 4 are the same kind of apples from the 
^i^' same orchard, and treated exactly like No. 1 and No. 3, except that 
these trees were not spraiyed. This is an absolutely fair test of the benefits of 
spraying, and by parties who had no other object in view than to benefit the 
farmer and fruit grower by giving them the results of. these carefully conducted 
experiments. Below you will find quotations from this report : 

TABLE III — SHOWING THE PEE CENT. OF FIRST-CLASS APPLES PRODUCED IN 

THE DIFFERENT PLOTS. 



TREATMENT 



Unsprayed 

Bordeaux 

Am. carb. copper 

Paris green 

Fostite and Paris green. . . 
Postite and London purple 



Per cent. 


of first-ciass appies J 


Per cent, increase 


of eacli 


of each variety. 1 




variety. 




King. 


Faii 


lUaiden 


King. 


Faii 


lUaiden 


PipDln. 


Biusii. 


Pippin. 


Biusii. 


25 


1 


15 








76 


62 


48 


204 


6000 


2200 


57 


23 




128 


2200 




57 


30 




128 


2900 




40 


7 




60 


600 




33 






32 







The decided superiority of the Bordeaux mixture can be seen at a glance. 
In no case did any other fungicide give results which approached in excellence 
those obtained from this mixture. Nor is its value fully shown by the number 
of apples in the various grades, for the general appearance of these apples was 
so superior that the fruit of the Bordeaux lots could be identified at sight almost 
with certainty. This superior appearance was mainly due to the uniform size of 
the apples their regular form, and the smoothness of the skin. Pig. 1 illustrates 
these points well. The regularity with which the first-class apples could be 
piled upon the trays is particularly to be noticed. Little remains to be desired 
as regards uniformity of fruit. 

The general effect of six applications upon King ana Pall Pippin apples may 
be obtained by comparing Pigs. 1 and 3, these representing treated apples, with 
Pigs. 2 and 4 showing fruit which was not sprayed. With the more susceptible 
varieties it is evidently a question of crop or no crop, and the answer is in the 
hands of the grower. In comparing the illustrations it must be borne in mind 
that among the sprayed lots were a great many apples graded as seconds, which 
really were first-class apples, only they did not bear the test of sufBcient freedom 
from scab. The general appearance of the seconds of the unsprayed lots "was 
markedly inferior to the same grade of the sprayed lots. 

The ammoniacal carbonate of copper most nearly approached the Bordeaux 
mixture in the value of the results obtained. Although the average increase of 
first-class apples, 128 per cent., is the same as that given by Paris green, still the 
general appearance of the apples treated by Paris green and carbonate was 
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plainly in favor of those treated with, the ammoniacal solution. The flrst-class 
apples of this last were almost equal to the same grade of those treated with 
Bordeaux, while those treated with Paris green were not. More small spots of 
scab could be found upon the latter and the apples were unquestionably inferior. 
However, in the general market most of them would have been classed as firsts. 

Size and color of the sprayed fruit. — The size of the apples was in some cases 
very plainly affected by the applications, and possibly also the color. On this 
latter point there was a difference of opinion, just before the apples were picked. 
The apples were sold while still upon the trees and the buyers very soon discov- 
ered an unsprayed tree and wanted to know what was the matter with it. It was 
his opinion that the color of the sprayed fruit was deeper and brighter, and oth- 
ers affirmed the same, but the point is open to doubt. Many varieties of apples 
will color beautifully if the sun is allowed to shine upon them even after they are 
picked. 

To show the gain in size of fruit from spraying, a Maiden Blush tree was 
taken, it being the only tree of the kind in the orchard. One-half of the tree 
was sprayed with Bordeaux and the other half was not touched. When har- 
vested, 100 average apples of the unsprayed side weighed 24i pounds, while an 
equal number similarly chosen from the other half of the tree weighed 37f 
pounds ; a gain of over 64 per cent. This difference was forcibly shown in 
another way ; in fact, so plainly and conclusively did it show the value of spray- 
ing apples susceptible to the attacks of the scab that it alone would convince the 
most skeptical that the operation is a paying one. One hundred average un- 
sprayed apples filled a half-bushel basket evenly full ; one hundred of the average 
sprayed apples filled a bushel basket evenly full. Thus the bulk of the crop of 
Maiden Blush was practically doubled. At the same time, the energy of the trees 
was taxed but little more, as the production of the seed in the apple is more 
exhaustive than the production of the flesh. 

FINAL RESULTS. 

It will undoubtedly be interesting to follow the apples from this orchard into 
the markets, and thus determine what relation the spraying of the fruit bore to 
the price received for it. Through the kindness of the buyer, J. H. Gail, com- 
mission merchant in Buffalo, N. Y., lam able to give his report on this point. 

His statement regarding the appearance of the fruit, before harvesting, in 
the apple orchard of John J. McGowen was "one of the finest it h as ever been my 
pleasure to see. The fruit having been picked and barreled for extra fancy 
trade, did not show over two or three per cent, of culls ; and the cull fruit when 
packed made a very good grade of second quality. There was practically no 
fruit, usually known as cider apples, in the orchard." 

The following letter relates to the sale of the apples in Buffalo : 

" The apples were as fine as anything I ever saw in the shape of Kings, even 
those rated as 2d's or No. 2's being as good as the ordinary run of No. 1 fruit; 
in fact, they sold at the price of other No. I's. We commenced the trade on them 
as soon as they arrived here, to some of our buyers of fancy fruit, at $4.50 per 
barrel in job lots. I think had we put the price at $5.00 we should have got it ; 
in fact, we did get it for a portion of them, while the ordinary run of Kings and 
so-called No. I's sold in single barrel lots at the same time at $3.75 to $4.00. We 
think they went out fully f 1.00 per barrel better than the average run of Kings, 
and all who had them were anxious for more." 

Buffalo, N. Y., Nov. 14, 1893. J. H. GAIL. 
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The following letters indicate the attitude of leading fruit growers of this 
state regarding the spraying of orchards : 

" In my opinion, spraying is a work of inestimable value; indeed, I believe 
no man engaged in growing apples can afford to dispense with it. He should 
spray both with reference to the work of insect life and fungi. It should be done 
at least twice in the season and every year. The operation is inexpensive, and will 
pay a larger percentage on the investment than any other outlay of an equal 
amount." 

Geneva, N. Y. S. D. WILLARD. 

■'After five years' experience in spraying with insecticides and fungicides, I 
am sufficiently satisfied to plan for the future to do the work more thoroughly 
than it has yet been done. 

I have found that Paris green not only avoids a large per cent, of the codlin 
moth's depredation, but it also has the effect of destroying the tent caterpillars, 
and other leaf-eating insects that destroy much of the foliage during the period 
when it is most needed to perfect the development of wood and buds for the fol- 
lowing year, as well as the fruit of the present. 

There is no doubt but that much of the failure of the orchards of New York 
for the past ten years has been due to insects that have annually denuded the 
trees of a large amount of foliage, and there has been a formation of fruit-buds of 
low vitality. 

The same effect has been produced by a steady increase in attacks of apple- 
scab fungous upon both fruit and foliage which the trees have not been able to 
resist, and I have seen fruit over entire counties in Western New York fall to the 
ground, within a week after blooming, from the effects of apple scab fungous; and 
the young foliage was as sear as if a frost had injured it. 

When using Paris green I apply one pound to 250 gallons of water. If used 
with Bordeaux mixture one pound to 200 gallons. 

A very thorough, even distribution of the mixture is m.ore essential than 
quantity. 

I have used four pounds of copper sulphate and three pounds lime to 50 gal- 
lons of water with satisfactory results on apple, and particularly so on quince, the 
past season, as also with grapes. These were sprayed three times, with twelve 
or fifteen days intervening ; the fruit was clear in color, and improved in quality- 
No fixed time can be sot for the spraying. The fruit grower must study the 
conditions, which vary with each season. 

Some varieties are more susceptible to fungous attack than others, as the 
Spitzeaburg and Cranberry Pippin, among apples, and the White Doyenne and 
Flemish Beauty among pears, and these require more thorough treatment than 
others. " 

Ghent, N. Y. GEO. T. POWELL. 

" I made one experiment in which about one-sixth of a R. I. Greening tree 
was sprayed with Paris green, using one pound of the poison to 200 gallons of 
water. As no rain fell soon after this application, a second one was not deemed 
necessary. When the apples were harvested the sprayed portion yielded 534 
sound apples, or 4 bushels ; and 48 wormy apples, or about J bushel. The un- 
sprayed portion yielded 216 sound apples, or H bushels ; and 91 wormy apples, or 
i bushel. Many wormy apples fell from the unsprayed portion during the sea- 
son ; as this was not the case with the part sprayed, the above figures are very 
partial to the side that was not sprayed. The sprayed apples were larger, of 
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better color, and showed less scab. The man who came to buy my crop saw the 

sprayed side of the tree first, and actually gave me 5 cents a barrel extra for alt 

my fruit, although most of my orchard consists of green instead of red varieties " 

PEKUVILLE,N.Y. C.E. CHAPMAN. 



SPRAYING PEARS. 

Prof. §. A. Beach, of the Geneva Experiment Station, gave an interesting lec- 
ture recently on experiments, in spraying for the pear scab. His experiments 
resulted in some marked efleGts. Some sprayed Seokel trees produced fruit that 
■sold at $2.25 to $2, 75 per bushel; those unsprayed, $1.75 to $2.00. On White 
Doyennes not spfa^ed there was no first-class fruit. The difference in price 
was such that trees where sprayed produced fruit to the value of $5.00 per 
tree, while unsprayed trees brought less than 90 cents per tree. Professor 
Beach said many did not seem. to understand the exact object of spraying for scab. 
1 1 simply prevented the fungous growth, and it was necessary that the liquid 
should touch every portion of the branches and leaves to be thoroughly efflcient ; 
a branch that did not receive the spray, received no good from the spraying of 
other branches ; for this reason only careful men should be set at the work. 



TO WHAT EXTENT DOES SPRAYING WITH FUNGICIDES PREVENT 

THE APPLE SCAB? 

A conparison of tbe results oljtained. with several varieties will throw some 
light upon 'this question;-. Dilutfed'-Bor'dfeaux mixture was used upon all through- 
out the season, except Rome Beautyjlto which it was applied twice, followed by 
two sprayings with Modified Eau Celeste. ■ 

TABLE III,.— Effect- of. Spraying, as Shown by Different Varieties. 



VARIETY. 



Bononi, sprayed. 

" not sprayed 

Northern Spy, sprayed 

" " not sprayed. . . 

Nev/town Pippin, sprayed.... 
" " not sprayed 

Rome Beauty, sprayed 

" " not sprayed. .. 



Per cent, in first 

class ; 
free from scab. 



56 

7 

15 
00 

93 
1 



Per cent. 

in second class 

somewhat 

scabby. 



58 

43 
80 

74 
40 

7 
80 



Per cent. 

in tliird class ; 

very scabby and 

unmarketable. 



7 
38 

1 
13 

11 

60 

00 
19 
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Plates VIII, IX, X, XI, XII and XIII present the same facts to the eye in a 
more striking manner. The percentages were obtained by assorting ten bushels 
of sprayed and ten of unsprayed apples of each variety into three grades, viz.; 
those free from scab, those somewhat scabby, and those that were so scabby as to 
render them unmarketable. Similar results were obtained with three other 
varieties not here shown. The plates were made from photographs, which were 
taken from average specimens of the different classes. The plates show the 
same percentages as those given in Table III. For instance, of the sprayed 
Benoni, 85 in each 100 apples were free from scab, while in the unsprayed only 
4 of the same class were found, and so on for the different classes of the several 
varieties. One hundred apples were photographed in each case, and the number 
in first, second and third classes shows the results obtained by spraying, also 
where no treatment was given. 
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Plate IX. 




Benoni, not sprayed. 



It appears from these exhibits that the greater part of the apples of these 
varieties are subject to scab, and that spraying will not wholly prevent the dis- 
ease. Better results could no doubt be obtained in a more favorable season, but 
at best the remedy is a partial one only. There is a gain with all varieties by 
spraying, but more with some than with others. If we make only two classes, 
viz : scabby and not scabby, there was a gain of 81 per cent, in Benoni, 49 in 
Northern Spy, 15 in Newtown Pippin, and 92 in Rome Beauty. This, however., 
does not fully represent the benefits, as will appear further along, nor is it possi- 
ble to state in percentages the exact extent to which scab is prevented by spray- 
ing, since there may be considerable variation in degree of scabbiness and yet 
not change the classification materially. It would be unsafe to attempt to gener- 
alize any further than to say, that spraying varieties that are subject to scab, 
with fungicides, prevents the scab in a great degree. 
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Plate X. 




Northern Spy Sprayed; ist class 56, 2d class 43, 3d class i. 

SIZE OF APPLES AS AFFECTED BY SPRAYING WITH FUNGICIDES. 

If spraying with fungicides were a perfect remedy the gain in the size of 
apples would be much greater than it is possible to secure by means of remedies 
now known. The gain with Newtown Pippin, as shown on a succeeding page, 
would be more than 50 per cent, if perfect results could be secured, but in prac- 
tice the gain was only 10 per cent. With Benoni a gain of 20 per cent, was 
obtained, with Northern Spy 23, and Rome Beauty 36. These percentages were 
obtained by the countings above referred to, and represent the actual gain in 
size of the sprayed over the unsprayed, taking the entire number of apples in 
each ten bushels, first, second and third classes. To show the eSect of the scab 
on the size, scabby apples were compared with those not affected ; but to show 
the effect of spraying on the size, the comparison is made between sprayed and 
unsprayed, each taken as a whole. 

The effect seems to be quite unlike upon different varieties, and it would 
hardly be possible to draw conclusions from these figures as to the probable effect 
upon other varieties. The good effect upon the Rome Beauty was largely due to 
the beneficial action of the fungicide upon the foliage, as the sprayed trees 
retained their foliage much longer than the unsprayed. The increase in size by 
spraying any variety of apple with fungicide will depend upon variable condi- 
tions, such as locality and season ; but some increase may be expected upon most 
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Plate XI. 




Northern Spy, not Sprayed; ist class 7, 2d class 80, 3d class 18. 

varieties in nearly all cases. Increase in size of the apples is a comparatively unim- 
portant consideration in spraying, yet this alone would pay upon many varieties. 

RATIO OF MARKETABLE APPLES AS AFFECTED BY SPRAYING WITH 

FUNGICIDES. 

In assorting into different grades, all that were marketable were put into the 
first and second classes, while those of the third class were fit only for cider or to- 
feed stock, and were classed as unmarketable. 

TABLE IV. — Ratio of Marketable Apples as Affected by Spraying. 



VARIETY. 



Benoni, sprayed 

" sprayed 

Northern Spy, sprayed 

" " not sprayed. . . 
Newtown Pippin, sprayed. . . . 

" " not sprayed. 

Rome Beauty, sprayed 

" " not sprayed. .. . 



Per Cent. 


Per Cent. 


Marketable. 


Unmarketable. 


93 


Y 


62 


38 


99 


1 


87 


13 


89 


11 


40 


60 


100 


00 


81 


19 



This makes a very decided showing in favor of the sprayed apples. There 
was a gain of 31 per cent, with the Benoni, 12 with the Northery Spy, 49 with the 
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Plate XII. 




Newtown Pippin, Sprayed; ist class 15, 2d class 74, 3d class 11. 



Newtown Pippin, and 19 with the Rome Beauty. W.ith some varieties the differ- 
ence caused by spraying would be much less — in fact cases might occur where 
"there would be no appreciable increase of marketable product of sprayed over 
imsprayed ; but with most varieties spraying with fungicides would increase the 
number in the first class. It would also prevent the unsightly blackened and 
sooty appearance often seen upon varieties that are not otherwise affected, and it 
a,lso has a tendency to heighthen the color of red apples and to give a blush to the 
light-skinned sorts. This may be due largely to the effect upon the foliage, but 
it was quite marked in some cases. Baldwins and Greenings that were operated 
upon in Ottawa county, Ohio, where the scab was not seriously prevalent, were 
henefitted more by the fruit hanging better upon sprayed than upon unsprayed 
■trees, than in any other particular. This increased the marketable product upon 
sprayed trees, because there were fewer windfalls ; but no notes were taken to 
show the amount of benefit. The same facts were noted in Lawrence county, but 
at Columbus the apples were picked too early to note the effect. It thus appears 
that the table does not fully show the gain in marketable product by spraying. 
The estimates may be considered as conservative for the varieties named. 

{Continued on page 30.) 



MANCFACTUKERS OF SPRAYING APPAHATl'S. 



2& 



Plate XIII. 




Newtown Pippin, not Sprayed; ist class o, 2d class 40. .3d class 60. 
5PRAYINQ APPLE TREES. 

The effect of spraying apple trees with London purple to prevent ravages of 
the codling moth or apple worm is well illustrated by the experience of Mr. 
Lupton, of Virginia, as stated in a recent issue of Insect Life. The work of spray- 
ing was undertaken in Mr. Lupton '3 orchard, but was discontinued when less than 
one-third of the trees had been sprayed. From these trees 1,000 barrels of apples 
nearly free from worms were gathered, while from the remaining two-thirds of 
the orchard only 883 barrels of sound fruit were obtained, quite one-fifth of the 
apples from the unsprayed trees being wormy and unfit for use. Mr. Lupton 
estimates that his returns from the orchard would have been increased $2,500, 
had all the trees been sprayed. 



John L. Shawyer, editor of the Logan County Index of Bellefontaine, Ohio, 
writes: "An experiment made at the Ohio Experiment Station recently on 
spraying apple and cherry trees gave the following result. Two apple trees and 
two cherry trees were selected and one of each was sprayed. When the apples 
were gathered there were taken 100 apples from each. The 100 taken from the 
sprayed tree gave 87 first class, 7 second class, 6 worthless. Unsprayed tree gave 
4 first class, 43 second class, 53 worthless. 

Cherries. — From the cherry trees 1,000 were taken from each tree. Those 
taken from the sprayed tree gave 835 first class, 165 wormy. Unsprayed tree 
gave 127 first class, 873 worthless. 
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MARKET VALUE A3 AFFECTED BY SPEAYIKG WITH FUKGICIDES, 

Taking increase in size and increase in marketable product both into account, 
it is easy lo see that the market value of sprayed apples would considerably exceed 
the market value of unsprayed. Improved appearance also is a factor that is not 
to be overlooked. 

In order to put the market value of sprayed and unsprayed apples to the test, 
equal quantities of each were put upon the market and sold for what they would 
bring. A suflScient quantity was taken in each case to make the test conclusive. 
The calculation is made on one hundred bushels, for convenience in illustration.* 

TABLE V. — Market Value as Affected by Spraying. 



VAEIETT. 



Benoni, Sprayed 

Beuoni, not Sprayed 

Northern Spy, Sprayed 

Murtheru Spy, not Sprayed 

Newtown Pip"in, Sprayed. . . : . 
N ewtown Pippin, not Sprayed 

norae Beauty, Sprayed 

Kojie Beauty, not Sprayed — 



Value of 

100 Bushels 

in 

Mavket. 


Increase in 

Value of 

Sprayed over 

rjnsprayed. 


*56 70 
38 60 


$28 10 


$65 96 
41 90 


34 05 


$48-91 
23 80 


£6 11 


$73 44 
39 70 


33 74 



It appears from the above exhibit that spraying greatly increased the market 
vnlue of all the varieties named, and in the case of Newtown Pippin the value 
was more than doubled. The difference was also quite marked with Bellflower and 
Smith's Cider, but less so with Baldwin and Greening. Complete notes were not 
taken on these, hence they are not included in the table. Sincethecost of spraying 
did not exceed two cents per bushel, and the average increase in value was 
twenty-eight cents, it will be seen that the operation was profitable. ' The sprayed 
apples sold at a higher price than the unsprayed, and yet went off more readily 
and quickly. This difference alone would, in some cases, pay for the spraying, 
in time saved and marketing. Not only does spraying save time and marketing, 
but as has been shown in previous pages, it makes marketable that which could 
not be sold otherwise. Had the varieties named been stored, and not put upon the 
market until late winter or spring, the difference in value of 100 bushels, sprayed 
or unsprayed, would have been still greater. An experiment to test the k-eeping 
qualities of sprayed and unsprayed, not yet completed, shows that the sprayed are 
keeping much the better. This item would have a decided effect on the balance 
in many cases. On the whole, the result as it stands is satisfactory. The work 
was undertaken and carried out on a commercial scale in order to determine what 
profit there is in spraying. Table V gives a very clear and forcible answer for the 
varieties named, and for one season. More or less variation may be expected for 
other varieties in different loealities, but those who are in the best position to know 
feel sure that spraying with insecticides and fungicides is a necessity in successful 
orcharding. ^^^^ ^^ spraying. 

The cost of spraying will, of course, vary with the facilities for work and 
with the skill of the operators. Copper sulphate can be had for about six cents 
per pound by the barrel, but the price is somewhat higher in smaller quantities. 
To spray large trees thoroughly nearly one pound per tree is required for four 
sprayings, or for the season. For trees fifteen to twenty feet in height it is safe to 
estimate three-fourths of a pound per tree. Three men can spray 200 to 300 such 
trees in one day. This brings the total cost, including two applications of Paris 
green, below fifteen cents per tree for large trees, during the season, and less for 
smaller trees, according to size. This estimate is for dilute Bordeaux mixture and 
Paris green. 

° WHEN TO SPRAT. 

It should be borne in mind that spraying with fungicides is preventive rather 
than remedial, hence the first application should be made early in the season. 
Some results obtained the past season indicate that early spraying is the key to 
success, and experimenters generally have urged this point. The first application 
should be made before, or about the time that the leaves open. The Bordeaux 

♦Cider apples are ra.ted at ten cents per bushel, and the other grades for just what they 
brought in the market. 
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mixture alone may be used at this lime, particularly if the work is done before the 
leaves open, but it delayed until a few days after the buds start, and canker worms 
are known to be present, it is well to add Paris green or London puri)le. 

The second spraying should be made immediately after the blossoms fall. 
This application should not be delayed several days, and it is well to commence as 
MKin as the greater share of the blossoms have fallen. There is no necessity of 
c< niniencing before this time, nor is it advisable. For this application t)ie combi- 
uaiiou of fungicide and insecticide should be used, i. e., dilute Uordeaux njixture 
and Paris green or London purple, the insecticide being to destroy the apple worm. 

The third application may be made a week or ten days from the time of the 
second, and with the same materials. If either ammonia'cal copper carbonate or 
modified eau celeste is used the Paris green or London purple must be applied 
alone, since the ammonia present in these solutions renders the arsenite soluble, 
which endangers the foliage. 

The fourth and last application for the season should be made in about two 
weeks from the time of the third, and dilute Bordeaux mixture alone used. 
For early ripening varieties the fourth application may be omitted, or the time 
between applications lessened. This is to avoid leaving a coating of the mixture 
on the fruit when ripe. 

In some of our work the past season seven applications were made, but in a 
j.drt only four were given. The success with the latter number was so good that 
it seems safe to advise that number of sprayings. It is important, however, to 
observe closely the time advised for the first and second applications, since success 
depends more upon these than the subsequent ones. If the weather is rainy during 
the spraying season it is better to keep the work going than to wait for dry weather. 
Of course it would be impracticable to spray during a rain-storm, nor would it be 
best to spray immediately before, but if the mixture has two or three hours in 
which to dry before a rain, it will adhere so closely that but little of it will be 
washed off. Much of it will remain for weeks, even during very rainy weather. 
One application made before a storm was repeated the past season immediately 
after a heavy rain, but with the mixture advised this is hardly necessary, except 
for a few trees that were sprayed just before the rain came. It is better to spray 
at the proper time than it is to wait for dry weather. 

CO-OPEEATIVE EXPEEIMEKTS. 

Following is the report of an experiment in spraying for apple scab made in 
co-operation with the station in Lawrence county, Ohio : 

SiK :—l have the honor to submit herewith my report of experiments for the prevention 
of apple scab, made in Nelson Cox's orchard, located five miles from the Ohio river, north of 
Huntington, W. Va., in I..awrence county, Ohio. 

W. J. Gkeen, V. T. Cox, 

HorctiuUurist, Ohio Experiment Station. Ensee, Ohio. 

The variety of apples experimented on was the Kome Beauty. They were 
sprayed the first time just after the bloom fell. I sprayed the first two times with 
the dilute Bordeaux mixture, adding London purple as an insecticide. The last 
two sprayings was done with modified eau celeste. The Bordeaux mixture is 
preferable for all four sprayings. The Vermorel nozzle was used. 

I sprayed about 175 trees, small size, in one orchard, eastern slope, altitude 
about 800 feet above sea-level. I selected two trees of the same size as near as I 
could judge, in the same row and thirty feet apart. Sprayed May 5. 15, June 3 
and 23, with frequent rains from June 10 to 22. Picked October 28, 1891. The 
results are tabulated below : 



TREATMENT. 


Total 
Yield in 
Barrels. 


No 

First-olass 

slightly 

Scabby. 


No 

Second class, 

free from 

Scab Spots. 


No 

Third-class, 

very 

Scabby. 




Nearly 1 
2 


None. 
540 


188 
268 


540 


Sprayed tree 


40 



The leaves fell prematurely from the unsprayed tree, and the apples ceased to 
grow, so they were small and dark-colored, while tHe ones on the sprayed tree grew 
to good size and had a very bright red color. 

I sprayed May 4, 14, 26, June 23, about 300 trees in another oroharc. The 
two I selected stood on the north side of a hill, on comparatively low ground, 
altitude about 750 feet above sea-level. The leaves fell prematurely from the 
unsprayed tree here also. Picked October 14. The unsprayed tree had just one 
barrel, the sprayed tree two and two-thirds barrels. I sent one barrel of each to the 
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Station, so I had none of the unsprayed to compare with the remainder of the 
sprayed. There was just one peck of culla in the remaining one and two- hirds 
barrels, the others being first class and nearly all free from scab spots. You know 
the result of the two barrels sent you. (See table III). There were 800 apples in 
the barrel of unsprayed and 590 of sprayed. 

I sprayed one row May 5, 15, June 3, 24, on very high ground, nearly 1,000 
feet above sea-level. The trees were old, the two selected stood in adjoining rows. 
Leaves had not fallen from the unsprayed trees here. I did not count the apples 
from these two, I just sorted and barreled them. The result is below : 



TEEATMENT. 



Unsprayed tree. 
Sprayed tree 



First-class. Culls. 



One and four-fifths One Barrel and one and 

Barrels. 1 one-half Bushels. 

Three and one- j One Bushel, 
third Barrels I 



The unsprayed apples were rough to the touch in every case, while those sprayed 
were very smooth and bright. A person can shut his eyes and tell the difference by 
feeling. The finest apples were ou the lower limbs where they were sprayed ; in 
the top were unsprayed. On low ground the unsprayed apples were very dark, 
and would be worth from twenty-five to fifty cents less per barrel than the sprayed ; 
first-class apples as to size in both cases. On high ground there would be but 
about twenty-five cents difference per barrel of the same class. 

The cost of spraying young trees that would yield about a barrel each, 1 find it 
to be about six cents per tree for the season. Those that would yield two barrels 
each about nine cents, and those that would yield four or five barrels, twelve to 
fifteen cents for the four sprayings. 

SPBAYIKR TO PREVEHT PEAR SCAB. 

Experiments were unoertaken in the control of this disease, both at Columbus 
and in Ottawa county, the object being not to find a preventative, since it has been 
demonstrated by other experimenters that the copper salts are specifics for the 
disease, but to compare various compounds that had been recommended, and to 
determine to what extent the remedies were practicable on a commercial scale. 
The results obtained were incomplete for the reason that the pear crop at the Station 
was nearly destroyed by frost, and :the scab did not develop to any extent on the 
fruit in Ottawa county. The small quantity of fruit which developed at the Station 
was very scabby, but the superiority of the sprayed portion was evident. No notes 
of value could be secured, however. 

A quantity of sprayed and unsprayed Vicars were put into the cellar for 
exhlbiton purposes, and not examined until December 1. At that date about one- 
half of the sprayed pears were found to be sound, while fully ninety-nine per 
cent, of the unsprayed were decayed. Had such a difference in keeping qualities 
of sprayed and unsprayed been anticipated, more careful notes would have been 
taken, on both early and late varieties, although the material was too scanty to 
warrant drawing conclusions. It seems to be true that both pears and apples that 
are affected by scab are more prone to rot than those free from it, but it is not 
known that any experiments have been made to determine the degree of difference. 
t The effect of spraying was very marked upon the foliage, and was in accord 
with the results reported by others. More or less of the foliage fell prematurely 
from the unsprayed trees, all varities not suffering alike, however. Some were 
nearly bare in August, but the sprayed trees of all varieties retained their foliage 
until late in the autumn. 

A full account of the different mixtures cannot be given, since these were 
tested at the Station only, where nearly all the fruit was killed by frost. Dilute 
Bordeaux mixture and modified eau celeste were about equally beneficial, but the 
latter injured the foliage to some extent. The ammoniacal copper carbonate was 
less beneficial than the above compounds, but the difference was not great. The 
ammonia-copper solution injured the foliage to such an extent that it was discon- 
tinued after the first application. 

(2.) SPRATIKG FOE THE PLUM CURCULIO. 

The plum curculio experiments carried on at the Station in 1888, 1889, 
and 1890, in Ottawa county, by Prof. 0. M. Weed, were so conclusive that it 
seemed unnecessary to repeat the work the pas* season. Several orchards in 
Ottawa county were sprayed by the owners, and the same one that was under the 
supervision of the Station in 1890 was again placed at its disposal. No experiment 
was attempted, as in 1890, to determine the relative eiBciency of jarring and 
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spraying, but the whole orchard was sprayed. Possibly this is as severe a test as 
when a portion of the trees are jarred, at least the result must be regarded as 
evidence of practical value. Spraying gave satisfactory results, so far as preventing 
the work of the curculio is concerned, in this and In several other cases It is 
now quite generally regarded as an efficient remedy in that section and much 
cheaper than jarnng. A few still adhere to jarring, however, chiefly because of 
the liability of injuring the foliage with Paris green. 

In order to ascertain to what Extent spraying was successful the majority of 
the plum growers on the Peninsula, near Lakeside, were visited and their opinions 
founded upon their experience and observations, obtained. 

John Zalms used three ounces Paris green to 100 gallons of water and made 
three applications; varieties; Lombard, Union Purple, German Prune, Green 
Gage and Yellow Egg ; whole number of trees, 300. He states : " I have'always 
jarred my plum trees before, and the time required was worth the crop. This 
year spraying was about one-fifth the expense of jarring, and some varieties gave 
a crop that have never borne before." 

B. H. Elwell used two ounces Paris green to fifty gallons of water, and sprayed 
three times. For the first spraying he used dilute Bordeaux mixture with Paris 
green, and Paris green alone for the subsequent applications ; varieties : Lombard, 
Geuii, (ireen Gage and Union Purple. He says : "Spraying plums has met every 
expectation." 

E. F. Elwell used the combination of dilute Bordeaux mixture and Paris 
green for the first application, and Paris green alone at the rate of three ounces to 
fifty gallons of water for the subsequent ones, making three in all ; varieties : 
Geuii, Bradshaw, Lombard and Monroe Gage ; 200 trees in all. He says : "lam 
quite well satisfied with plum spraying this year, but shall use dilute Bordeaux 
mixture for the first two sprayings hereafter." 

Hartin Kihlkin used two and one-half ounces Paris green to fifty gallons of 
water, and made three applications; varieties: Lombard, Union Purple, Damson and 
Green Gage; 300 trees in all. He says: "I am satisfied that I can prevent the injury 
by curculios as effectually, and with less expense, by spraying than by jarring." 

Ferdinand Kihlken used two ounces Paris Green to fifty gallons of water for 

first and second sprayings, and three ounces for the third; varieties : German 

Prune, Lombard and Union Purple; 1,200 trees in all. Hestates: "I am satisfied 

with the result in spraying plums, except that the last application was too strong." 

T. S. Johnson's and Wm. Miller's orchards were under the control of the 

Station, and both these gentlemen state that they believe spraying with Paris green 

to be a preventative against the plum curculio. Although -the inquiries among 

plum growers were quite extended, none were found who had tried the remedy 

and failed. It is true that no one carried on experiments to determine the relative 

efficiency of spraying and jarring, but the curculios were abundant enough to 

destroy the crop had nothing been done to prevent. The testimony of so many 

growers, with a total ownership of several thousand trees, can hardly be other 

than convincing, even though no comparative experiments were conducted. The 

f.ict is, results obtained where whole orchards are sprayed are more reliable than 

those secured in small plot experiments with a few trees, for reasons that must be 

obvious when it is remembered that curculios can migrate from one tree to 

another. While it must be conceded that the injury done by the curculio may be 

prevented by spraying with Paris green, there are some practical difficulties that 

call for extra precautions in order to prevent injury to the foliage. This is shown 

from the fact that injury to the foliage has been reported even when but two and 

one-half ounces of Paris green to fifty gallons of water were used. With three or 

four ounces to fifty gallons the danger seems to be considerable. It appears also 

to be true that the injurious effect of the Paris green is cumulative. The greater 

the number of sprayings the greater the injury. Even with very small quantities 

of Paris green injury is liable to occur if used too frequently. Another element 

of danger makes the question still more perplexing, i. e., wheri the foliage is 

affi'ected by a fungus disease the liability of injury to the foliage is increased. 

Inattention to keeping the mixture agitated may also result in harm. These 

considerations make it important that the smallest possible quantity of Paris green 

should be used, and the indications are that two ounces of Paris green to fifty 

gallons of water are sufficient if three or four applications are made. Of course 

a good gradeof Paris green must be used, and this is not always easily obtained. 

In Mr. Johnson's and Mr. Miller's orchards dilute Bordeaux mixture was used in 

connection with Paris green, on a portion of the trees. This was so eff'ectual in 



34 p. C. LEWIS MANUFACTURING CO., CATSKILL, N. Y. 

preventing the injury of Paris green to the foliage that its use seems to obviate the 
difficulties above mentioned. 

THE PLUM CUEOULIO OH THE PEAK. 

Both at the Station and in Ottawa county the plum curculio does much injury 
to pears. Some varieties suffer more than others, the Bartlett and Angouleme 
being particularly subject to attack, often to the extent of eighty per cent, or more. 
This renders a large share of the crop unfit for market, because of the knotty, 
uneven appearance of the fruit. A plot experiment on pears, to determine the 
effect of spraying with Paris green to prevent the work of the curculio, is open to 
the same objections that can be urged against similar experiments on plums. 
There is one thing in favor of experimenting on pears, viz : The pears do not 
drop when stung, which makes it possible to examine all of the fruits at picking 
time, and to determine percentage of benefit due to spraying. It is not possible, 
however, to determine the full effect of spraying in preventing the work of the 
curculio. The primary object of the work was to test the effect of fungicides in 
preventing pear scab, but in most cases the combination of dilute Bordeaux 
mixture and Paris green was used, of the same strength as that employed upon 
plums and apples. Some check rows were left unsprayed, and there were several 
upon which Paris green alone was used. Without entering upon details, it is suf- 
ficient to say that upon unsprayed trees the average per cent, of injury was about 
seventy per cent, while upon the sprayed it averaged only twenty per cent. The 
presumptionisthattheresult would be even better were a whole orchard sprayed. 

Mr. Wm. Miller, upon whose orchard the work was conducted, has practiced 
spraying to prevent the work of the curculio upon pears in previous seasons, and 
his observation has been that much good was accomplished in this manner. 
There is no reason why spraying to prevent the work of the curculio should not 
be as effective on pears as on plums, and the necessity in some sections is almost 
as great. There is no part of Ohio where spraying pear trees with fungicides "is not 
a necessity for the benefit of the foliage and fruit. To add Paris green for the 
curculio increases the cost but a trifle and insures much smoother and finer fruit. 
Pour or five sprayings for the season are sufficient, the first being with dilute 
Bordeaux mixture alone, about the time the leaves open. The second application 
is to be made as soon as the blossoms fall with the same compound and Paris green 
added. The subsequent applications are to be the same as the second and about 
one week apart. A less number of applications should be made upon early 
varieties, three being suflficient. , 

(3.) THE " SHOT-HOLE " FUNGUS OF THE PLUM. 

The "Shot-Hole" fungus {Septoria cerasina) was abundant in all of the plum 
orchards on the Peninsula the past season, and caused premature dropping of the 
leaves to such an extent that much of the fruit did not ripen properly. Where 
Paris green alone was used the trouble was aggravated, but the dilute Bordeaux 
mixture was quite effectual in preventing the disease. The effect was so marked 
where this mixture was used that the trees held their leaves until late in the 
season, while those alongside not sprayed with it, lost much of their foliage in 
August. Those who tested the combination last season unhesitatingly declare 
their intentions to use it again. It seems to be indispensable in connection with 
Paris green on plum trees, whether the " Shot- Hole'.' fungus is prevalent or not. 
Where the disease is troublesome it would be advisable to use the dilute Bordeaux 
mixture, even when jarring is practiced. Where this necessity exists it is evident 
that spraying is so much less expensive than jarring that the latter method of 
combatting the curculio can no longer be considered as practicable, because too 
expensive. 

The necessary number of applications of dilute Bordeaux mixture has not 
been determined. One was very beneficial, and no doubt two or three are sufficient. 
The only precaution necessary is not to use too late, so as to leave a coating on the 
fruit when ripe. There is no danger of this if used two or three times in connection 
•with Paris green, after which the latter should be applied once or twice alone. 
When used in combination four ounces of Paris green to fifty gallons of the 
mixture will do no harm to the foliage, but in the subsequent applications of 
Paris green alone it is not safe to use more than two ounces to fifty gallons of water. 
Four sprayings for the season are usually sufficient, dependent somewhat upon the 
weather. The first should be made as soon as the blossoms fall, and the time 
between sprayings should not exceed ten days. One week i', about the proper 
length of period. 
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From Report of Illinois State Horticultural Society. 

Se&y A. C. Hammond's Report— Wonderful Results from Spraying. 

Mr. A. 0. Hammond, Secretary of the Illinois Horticultural Society, in relation to best 
medium for throwing insecticides upon trees, says : "A year ago I determined to experi- 
ment in the Spring -with arsenical poisons, but the bloom was so light that I hesitated to 
incur the expense, finally concluding to treat one orchard at least. I therefore ordered 
a Lewis Combination Force Pump (manufactured at Catskill, K. Y.,) and a quantity of 
London Purple for the purpose. I then took the heads out of two fifty-gallon barrels, 
and after boring a large hole in each of them, in which I kept a stick for stirring the 
mixture, I put them in for floats. I then placed the barrels in a wagon and filled them 
as nearly full of water as practicable, say about 40 gallons in each. A pound of London 
Purple was then thoroughly mixed in a pail of water and divided between the two barrels 
and stirred until the poison was well mixed with the water. I found that two men were 
needed for the work (a man and a boy), one to drive and keep the pail or tub in which 
the pump worked filled, and the other to use the pump. The driver was directed to 
drive very slowly along one side of the row, and back the other, and the man with the 
pump, which throws a fine spray fifteen to twenty feet high, to use great caution and see 
that every part of the tree was reached and so thoroughly wet that the water would drip 
from the leaves. The spraying was done the 1st or 2d of June, when the apples were 
as large as a half -grown cherry, but I think it should have been done a week earlier, just 
after the bloom had dropped. The second application was made ten day,B later. From 
these sprayed trees, about 300 in number, I gathered 500 bushels of apples, from 60 to 75 
per cent, of which were perfect, and 85 per cent, marketable, while from the same num- 
ber of trees in adjoining orchards 1 did not gather a peck of perfect fruit. The result 
was astonishing to me, and I have hesitated to publish it, knowing how dangerous it is 
to form hasty conclusions, but as there is not in all probability another orchard that has 
produced so much perfect fruit, there must be some cause for it ; and after carefully 
looking over the ground, I have concluded that the London Purple saved the fruit." The 
mixture that I used was too strong and scorched the leaves somewhat. Next year I shall 
use a pound of London Purple to three barrels of water (about 120 gallons of water), and 
am inclined to think that even a weaker mixture would be just as good. [One pound 
of London Purple to two hundred gallons of water is the right proportion.] With the 
cheap pump that I used two men can go over a ten-acre orchard in a day. It therefore 
seems to be unnecessary for the ordinary orchardist to invest in high-priced machinery 
for the purpose. Some of our scientific men tell us that applications of this kind cannot 
possibly kill the ourculio ; be this as it may, the apples in this orchard have for several 
years been badly stung by this pest, but this season they have injured but very little, 
and when asked if the London Purple killed them, I can only answer, I don't know. If 
it did not, why did this orchard show so much less of their work than others ? This 
experiment has been tried in various parts of the State, and, as far as I know, with 
unvarying success. Hon. B. PuUen of Centralia, writes: 'On account of delay in 
receiving the pump, I was only able to experiment in a small way. I should have been 
at work two weeks earlier, but the result was very satisfactory. I used one pound of 
London Purple to 80 gallons of water, and a large spoonful of Paris Green ; this was too 
strong, and burned the leaves to some extent. I, shall hereafter use a pound to 150 
gallons of water, and no Paris Green. The only marketable Fall and Winter fruit that 
I had came from these sprayed trees ; and late as it was and light as the crop promised 
to be, I am sure that it would have been worth at least $400 had I completed the work, 
but was compelled to quit to pick strawberries.' " 

Sprayed One Side of the Tree and Left the Other Unsprayed. 

The following from a writer in The Orange County Farmer (New York) is very con- 
vincing. He says: "In answer to your request, wishing my experience with arsenical 
preparations, I submit the following : One-quarter of a pound of Paris Green, mixed well 
in about a quart of water before pouring in a barrel holding from 45 to 47 gallons of 
water, was the quantity used. The apple trees were sprayed twice. The first time when 
in bloom ; the second when the fruit was about the size of a pea— just before the stem 
turns down. The crop of apples was unusually heavy and of good size, considering the 
burden on a tree. They were free from worms and smoother than I have seen them in 
years. A Greening and a late Summer apple were so situated that we could only spray 
one side of each tree. The sides sprayed were loaded with fruit, while those not sprayed 
had hardly a specimen on." 
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Spraying for Codling Moth. 




a, work in apple ; b, place of entrance ; d, pupa ; 6, larva ; 
/ and g^ imagos ; R, head of larva ; i, cocoon. 



Yield from Sprayed Trees was 9 Times as Great as Unsprayed Trees. 
Prof. H. M. Beekwith of the Delaware Agricultural College, wko conducted a series 
of experiments to test the efficacy of London Purple in preventing the ravages of the 
codling moth, biings out the following facts : 1 — The average yield of the sprayed trees 
of both sound and wormy apples was nearly 4 times as large as that from the unsprayed 
trees. 2 — The average yield of the sound apples from sprayed trees was 9 times as great 
as that from unsprayed trees. 3 — Of the sound apples gathered from the sprayed trees. 
90 per cent, were saved by the use of London Purple ; 10 per cent, only would have 
escaped the codling larvse had the trees been left without treatment. 4 — The sound apples 
on the sprayed trees were much superior in quality to those from the ones unsprayed. 
In order to secure the best results, it is desirable to spray the trees at intervals of from 
10 to 14 days from the time the blossoms fall until August 1st, as the codling moths con- 
tinue to deposit the eggs of the first brood for 3 or 4 weeks, the moths from which begin 
to appear and deposit eggs about the middle of July. 

Spraying Fruit Trees Pays, Read: 
Mortimer Whitehead, in January issue of Farm Journal, says: "I believe in spray- 
ing, for I have tried it and proven it. In many portions of our country to-day it is just 
as much a necessity as is underdraining, or fertilizing, or killing potato-bugs. I have up- 
wards of 5000 fruit trees on my Fruitvale Farm. We sprayed our apple trees in one 
orchard of 800 trees last Spring ; curious as it may sound, in this year of short crops, 
1890, we had many trees so full of apples that the branches broke down. Spraying may 
not protect against all the effects of a late frost or long, continuous rain, but it helps. 
Anything that strengthens a tree or plant iu one direction increases its resistant powers 
in another. We have sprayed for the codling moth and we have succeeded ; and we are 
getting into the way of spraying for leaf-rust or blight on the leaves of apples and pears, 
and it pays." 
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A. W. Pierson, speoinl agent of the State of New Jersey, in . is annual report to the 
Department of Agriculture reports his experiments on the potato blight, using Bor- 
deaux Mixture, as given above, and the results of his experiments Jave been highly satis- 
factory in every instance. We have before us a long report from jhim, giving his experi- 
ence. We -will only give the result obtained on 3 plots, 2 of these being sprayed while 
the other was not sprayed. 

On November S the potatoes were dug, the yield being as follOVl: 



1.. 
2... 



Uumber of Plot. 



..Bordeaux Mixture . 
..Bordeaux Mixture . 
..No treatment 



Yield. 
346 Pounds. 
283 Pounds. 
164 Pounds. 



The tubers from the treated plants were large and marketable ; 'ihose from the un- 
treated quite small. Plot No. 2 was alongside of a, row of trees; thii accounts for the 
failing oS m yield. 




The following report of the Department of Agriculture from an oipenment at 
Vinelaad, N. J., will convince the grape-growers of the benefits derived from sprajing the 
vines with the Bordeaux Mixture compared "with other ingredients. This information, 
coming from the source in which it does, should be considered reliable and trnst-^orthy, 

' TieM of untreated and treated rows for tJie several sections • 







Untreated Bow. 


Treated Kow. 


Sec. 


Treatment. 


Vines. Yield of Grapes. 


Vines. Yield of Grapes. 


3 


Bordeatis Mixture.... 


13 2i pounds. 


13 80 pounds. 


4 


Eau celeste (No. 1). . 


13 2 


18 6^ " 


5 


Ean celeste (No. 2). . 


14 4 


14 14 " 


6 


Sulphatine 


25 4 


25 20 " 



' It is estimated that the extent of the damage done to the fruit trees and vines in 
the United States by insects and fungus disease each year will reach four hundred 
million dollars ; in which event it is time some method was devised to avoid this heavy 
loss, which is most felt by the growers in years of scarcity. The scarcer the fruit is the 
more we need to contend witk insects. This is no doubt accountable for the short 
supply this year to a very great extent. In Europe these remedies have been used for 
five years or more, and their application there is now almost universal. In Switzerland 
a law was recently passed compelling grape-growers to spray their vines." 
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SPRAYING 

Although much has been written on the subject of spraying, the information 
Is so scattered that it cannot readHy be brought together. In the preparation of 
this calendar the most important points regarding sprays have been selected and 
arranged in such a manner that the grower can see at a glance what to apply, 
and when to make the applications. The more important insect and fungous 
enemies are also mentioned, so that a fairly clear understanding of the work can 
"be obtained by examining the table below. When making the applications 
advised, other enemies than those mentioned are also kept under control, for 



PLANT. 



FIRST APPLICATION. 



SECOND APPLICATION. 



APPLE, 

(Scab, codlin moth, biidmoth.) 

BEAN 

{Anth/racnose.) 

CABBAGE 

(Worms, aphis.) 

CHERRY 

(.Bat, aphis, slug.) 

CURRANT 

(.Mildew, worms.) 

GOOSEBERRY 

(Mildew.) 

GRAPE 

(Fungous diseases.) 

NURSERY STOCK 

(Fungous diseases.) 

PEACH, NECTARINE 

(iJot, mUdew.) 

PEAR 

(Leaf blight, scab, psylla, cod- 
lin moth.) 

PLUM 

(Fungous diseases, cureuMo.} 

POTATO 

(Blight, beetles.) 

QUINCE 

(Leaf and fruit spot.) 

RASPBERRY, 1 

BLACKBERRY,!- 

DEWBERRY, t 
(Anthracnose.) 

strawberry; 

(Bust.) 

TOMATO 

(Bot, bUght.) 



When buds are swelling, cop- 
per sulphate solution. 



When third leaf expands, Bor- 
deaux. 

When worms or aphis are first 
seen, kerosene emulsion. 

As buds are breaking, Bor- 
deaux ; when aphis appears 
kerosene emulsion. 

At first sign of worms, Arsenites. 



When leaves expand, Bordeaux. 

In Spring when buds swell, 
copper siilpbate solution. 



When first leaves appear, Bor- 
deaux. 

Before buds swell, copper sul- 
phate solution. 

As buds are swelling, copper 
sulphate solution. 



"When buds are swelling;, cop- 
per sulphate solution. 



When beetles first appear, Arsen- 
ites. 

When blossom buds appear, 
Bordeaux. 

Before buds break, copper 
sulphate solution. 



As first fruits are setting, Bor- 
deaux. 

At first appearance of blight 
or rot, Bordeaux. 



Just before blossoms open, Bor- 
deaux. For bud moth, Arsenites 
when leaf buds open. 

10 days later, Bordeaux. 

7-10 days later. If not heading, 
renew emulsion. 

When fruit has set, Bordeaux. 
If slugs appear, dust leaves with 
air slaked lime. Hellebore. 

10 days later, hellebore. 11 
leaves mildew, Bordeaux. 

10-14 days later, Bordeaux. 

When leaves are 1 H inches (n 
diameter, Bordeaux. 



10-14 days, repeat first. 

Before flowers open, Bor- 
deaux. 

Just before blossoms open, Bor- 
deaux. Kerosene emulsion when 
leaves open, for psylla. 

When blossoms have fallen, Bor- 
deaux. Begin to jar trees for cur- 
culio. 

When vines are % grown, Bor- 
deaux and Arsenites. 

When fruit has set, Bordeaux. 

During summer, if rust ap- 
pears on leaves, Bordeaux. 



As first fruits are ripening, 
Ammoniacal copper carbonate. 

Bepeat first if diseases are 
not checked. 



Black knot on plums or cherries should be cut out and burned as soon as discovered. 
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CALENDAR. 

only the most serious ones could be named in so brief an outline. The directions 
given have been compiled from the latest results obtained by leading horticultur- 
ists and entomologists, and they may be followed with safety. 

NOTICE. 

In this calendar it will be seen that some applications are in bold face, and 
these are the ones that are most important. The number of applications given in 
each case has particular reference to localities in which fungous and insect ene- 
mies are most abundant. If your crops are not troubled when some applications 
are advised, it is unnecessary to make any. 



THIRD APPLICATION. 



FOURTH APPLICATION. FIFTH APPLICATION 



SIXTH APPLICATION. 



When blossoms have fall- 
en, Bordeaux and Arsenites. 



14, days later, Bor- 
deaux. 

7-10 days later, if head- 
ing, hot water 130° F. 

10-14 days if rot ap- 
peal 8, Bordeaux. 



If worms persist, Hel- 
lebore. 

10-14 days later, Ammon- 
iacal copper carbonate. 

When flowers are open, 
Bordeaux. 



10-14 days repeat first. 

When fruit Is nearly grown, 
Bordeaux. 

After blossoms have fall- 
en, Bordeaux and Arsen- 
ites. Kerosene emulsion, 
if necessary. 

10-14 days later, Bor- 
deaux. 



5-15 days later, Bor^ 
deaux. 

10-20 days later, Bor- 
deaux. 

rOrange or red rust is 
-treated best by destroying 
the plants.) 

When last fruits are har- 
vested, Bordeaux. 

Eepeat first when 
necessary. 



8-12 days later, Bor- 
deaux and Arsenites. 



14 days later, Bor- 
deaux. 

Repeat third in 10-14 
days if necessary. 

10-14 days later, Am- 
moniacal copper car- 
bonate. 



10-14 days later, repeat 
third. 

10-14 days later, Bor- 
deaux. 



10-14 days repeat 1st. 

5-7 days later, Ammon- 
lacal copper carbonate. 

8-12 days later, repeat 
third. 



10-23 days later, Bor- 
deaux. 



10-20 days later, Bor- 
deaux. 



Repeat third if foliage 
rusts. 



10-14 days later, Bor- 
deux. 



10-14 days later, if 
any disease appears, 
Bordeaux, 



10-14 
first. 



days, repeat 



5-7 days later, repeat 
fourth. 

10-14 days later, Bor- 
deaux. 



10-20 days later, Am- 
moniaeal copper car- 
bonate. 



10-20 days later, Bor- 
deaux. 



10-14 days later, Bor- 
deaux, 



10-14 days, Ammonia- 
cal copper carbonate. 
Make later applications 
of this if necessary. 

10-14 days, repeat 
first. 

5-7 days later, repeat 
fourth if necessary. 

10-14 days later Bor- 
deaux if necessary. 



2-3 weeks before Plums 
ripen, Bordeaux, or Am- 
moniacal copper carbon- 
ate. 



For aphides or plant lice use lierosene emulsion on all plants. 
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Formulas. 



BORDEAUX MIXTURE. 

Copper Sulphate, ... 6 pounds. 

Quicklime, ..... 4 pounds. 

Water, ..... 40 gallons. 

Dissolve the copper sulphate by putting it in a bag of coarse cloth and hang- 
ing this in a vessel holding at least 4 gallons, so that it is just covered by the 
water. Use an earthen or wooden vessel. Slake the lime in an equal amount of 
water. Then mix the two and add enough water to make 40 gallons. It is then 
ready for immediate uie. For rots, moulds, mildews and all fungous diseases. 



AMMONIACAL COPPER CARBO= 
NATE. 

Copper Carbonate, . . 1 ounce. 
Ammonia, 

Enough to dissolve the copper. 
Water, .... 9 gallons. 
The copper carbonate is best dissolved 
in large bottles, where it will keep in- 
definitely, and it should be diluted 
with water as required. For same pur- 
poses as Bordeaux. 



COPPER SULPHATE SOLUTION. 

Copper Sulphate, . . 1 pound. 
Water, ... 15 gallons. 

Dissolve the copper sulphate in the 
water, when it is ready for use. This 
should never be applied to foliage, but must 
be used before the buds break. For peaches 
and nectarines use 25 gallons of water. 
For fungous diseases. 



PARIS GREEN. 

Paris Green, .... 1 pound. 

Water, ..... 250 gallons. 

If this mixture is to be used on peach trees, 1 pound quicklime should be 
added. Repeated applications will injure most foliage, unless lime is added. 
Paris green and bordeaux can be applied with perfect safety. The action of 
neither is weakened, and the Paris green loses all caustic properties. For 
insects which chew. 



LONDON PURPLE. 

This is used in the same proportion 
as Paris green, but asit is more caustic 
it should be applied with the lime, or 
with the Bordeaux mixture. Do not 
use it I on peach or plum trees. For 
insects which chew. 



HELLEBORE. 

Fresh White Hellebore, . 1 ounce. 
Water, .... 3 gallons. 

Apply when thoroughly mixed. For 
insects which chew. 



KEROSENE EMULSION. 

Hard Soap, ..... i pound. 

Boiling Water, . . . .1 gallon. 

Kerosene, ..... 2 gallons. 

Dissolve the soap in the water, add the kerosene, and churn with a pump for 
5-10 minutes. Dilute ]0 to 15 times before applying. For insects which suck, 
cabbage worms, and all insects which have soft bodies. 

See Spray Calendar on Pages 38 and 39. 



1,B"WIS'-S IMPROVED 

POTATO BUG EXTEEMIITATOR 



-AND- 



AGRICULTURAL SYRINGE. 

Patented January 15, 1878, and March 11, 1879. 




Will "Doctor" or Spray 6 to 10 Acres Potatoes a Day. 

It is the Oaly Totato-Bugr Eztermiiiator that Stands the Test. 

OVER 15,OOOStOLD IN SEVEN MONTHS. 

The Exterminator is Simple in Construction and can le Worked by a Boy 

ten years old with ease. Conve^iient to Handle, weighing only 1^ 2^ounds 

Proportion, one rounded teaspoonf ul of Paris Green or 1 tablespoonful of Lon- 
, don. Purple to 3 gallons of water. The mixing is thoroughly done in a moment. A 
light tap on the handle discharges 3000 to 5000 fine drops on each hill, and one pint bJE 
the mixture will do from thirty to forty hills. Its advantages over all others: 

■ ITS cheapness; ■ \. 

That an instrument of this kind can be retailed for f 1. 35 each is certainly a wonder 
to most people; or one of polished brass for f 1.75, while other brass syriiiges of about 
half the, size of this cost from $3 to $6 each, and none of them can do the work of 
this one, , , 

ITS ECONOMICAL USE OF MATERIAL. '''j^'"'' 

From one-half to three-fourths of a pound of Paris Green, or from one to one and 

a half pound of London Purple, will give an acre the separate; dressings, every drop 

being utilized. The force of the stroke drives the mixture into the top of the leaf, and 

-nothing but a severe rainstorm will remove it, while with the watering-pot it runs on 

in streams and runs off in streams. vg... 

I : IN QUICKNESS OF APPLICATION. 

A man or boy can do four or six acres a Ascf thoroughly. 

The saving of carrying three-fourths of the w^ater th* old way, which is no small , 
item, especially in a dry time, when the water has to be carried from one-fourth to 
'one-half of a mile, and for perhaps five to thirty^ acres of potiatoes. 

ITS ADAPTABILIT^Y TO VARIoUS OTHER USES. 

For syringing fruit or ornamental trees,- shrubs or bushes it stands unrivaled, as- 
the spray is^so fine that it touches every portion of whatever jt is operated lipon, with 
the least possible quantity of whatever solution is used. Many use the Exterminator" 
' to syringe the inside of hen-houses and for throwing spray upoi) bees while swarming 
[to, make them suck the hive. It is one of the finest things imaginable for sprinkling 
I floors, as it Wets the floor just enough to sweep up nicely and leave no dust. ^ 

' The Exterminator is 26 inches long by \\ inches in diameter. They are made of 
'mandel-drawn brass and^inc tubing, #nd conseqiiently cannot rust. 
\ The piston is fitted with Lewisis Patent Expansion Valve, which holds the liquid, 
at any point in the tube, except on pressure of the handle, when it discharges the 
liquid on each Itiill, "without waste and just where it is wanted." 

They are recommended by leading Entomologists, 'Agriculturists and Practical 
Farmers throughout the country; many -n^ould not take $10 for theirs if they could not 
get another. 

MANUFACTURED BT 

P, C. LEWIS MANUF'G CO. Catskill, N. YJ 



